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<211> 2328 

<212> DNA 

<213> Arabidopsis thaliana 
<220> 

<221> CDS 

<222> (1)..(2325) 

<223> 



<400> 1 

atg gaa ccc aaa cct ttc ttt etc tgc att ate ttt ctt eta ttt tgt 48 

Met Glu Pro Lys Pro Phe Phe Leu Cys He He Phe Leu Leu Phe Cys 
1 5 10 15 

tct tct teg tea gag ate ctg cag aag cag act tac att gtt cag ctt 96 
Ser Ser Ser Ser Glu He Leu Gin Lys Gin Thr Tyr He Val Gin Leu 
20 25 30 

cat cct aat age gaa acc get aaa ace ttt gee tea aag ttt gat tgg 144 
His Pro Asn Ser Glu Thr Ala Lys Thr Phe Ala Ser Lys Phe Asp Trp 
35 40 45 

cat ctt tct ttt etc caa gaa gcg gtt tta ggt gtt gaa gaa gaa gag 192 
His Leu Ser Phe Leu Gin Glu Ala Val Leu Gly Val Glu Glu Glu Glu 
50 55 60 

gaa gag cct tct tct cga ctt etc tac tec tat ggc tct gcg att gaa 240 
Glu Glu Pro Ser Ser Arg Leu Leu Tyr Ser Tyr Gly Ser Ala He Glu 
6 $ 70 75 80 

gga ttt get get cag ttg act gaa tea gaa gee gag ata ctg aga tat 288 
Gly Phe Ala Ala Gin Leu Thr Glu Ser Glu Ala Glu He Leu Arg Tyr 
85 90 95 

tea cct gaa gtt gtt gca gtg aga cct gac cat gtt ctt cag gtt caa 336 
Ser Pro Glu Val Val Ala Val Arg Pro Asp His Val Leu Gin Val Gin 
100 105 110 



1 



acc act tac tct tac aag ttc ttg gga etc gac ggt ttt gga aac tec 384 

Thr Thr Tyr Ser Tyr Lys Phe Leu Gly Leu Asp Gly Phe Gly Asn Ser 

H5 120 125 

ggt gta tgg tct aaa tct egg ttt ggt caa ggc aca att ate ggc gtg 432 

Gly Val Trp Ser Lys Ser Arg Phe Gly Gin Gly Thr He He Gly Val 

130 135 140 



ctt gat act gga gtt tgg cct gaa agt cct age ttt gac gat acc gga 
Leu Asp Thr Gly Val Trp Pro Glu Ser Pro Ser Phe Asp Asp Thr Gly 
I 45 150 155 160 



cac acc gec tea aca gtt ggt gga tec tct gtt teg atg gcg aat gtt 
His Thr Ala Ser Thr Val Gly Gly Ser Ser Val Ser Met Ala Asn Val 
225 230 235 240 



att gca gtc tat aaa gtc tgt tgg ttc aat ggt tgt tac age tct gac 
He Ala Val Tyr Lys Val Cys Trp Phe Asn Gly Cys Tyr Ser Ser Asp 
2 60 265 270 



480 



atg cct teg att cca egg aaa tgg aaa ggg att tgc caa gaa gga gaa 528 
Met Pro Ser He Pro Arg Lys Trp Lys Gly He Cys Gin Glu Gly Glu 
165 170 175 

agt ttc agt tct teg age tgt aac egg aag eta ate ggt get aga ttc 576 
Ser Phe Ser Ser Ser Ser Cys Asn Arg Lys Leu He Gly Ala Arg Phe 
180 185 190 

ttc- ate aga gga cac cgt gtc get aat tea cca gag gaa tea cca aac 624 
Phe He Arg Gly His Arg Val Ala Asn Ser Pro Glu Glu Ser Pro Asn 
195 , 200 205 

atg cct cgt gaa tac att tec gca aga gat tea acg gga cac ggg act 672 
Met Pro Arg Glu Tyr He Ser Ala Arg Asp Ser Thr Gly His Gly Thr 
2 10 215 220 



720 



ctt ggc aat gga get ggt gtg get cgt ggg atg get cct gga get cac 768 
Leu Gly Asn Gly Ala Gly Val Ala Arg Gly Met Ala Pro Gly Ala His 
2 ^5 250 255 



816 



att eta gca get ata gat gta gcg att caa gat aaa gtc gat gtt ctt 864 
He Leu Ala Ala He Asp Val Ala He Gin Asp Lys Val Asp Val Leu 
275 280 285 

teg ctt tec ctt ggc ggt ttc cct att cct ttg tat gat gac aca ate 912 
Ser Leu Ser Leu Gly Gly Phe Pro He Pro Leu Tyr Asp Asp Thr lie 
290 295 300 

gee att gga aca ttc cga gee atg gaa cgc ggt ata tct gta ate tgt 960 
Ala He Gly Thr Phe Arg Ala Met Glu Arg Gly He Ser Val He Cys 
305 310 315 320 

gca get ggt aac aac ggt cca ate gaa age tct gtt gca aac aca get 1008 
Ala Ala Gly Asn Asn Gly Pro He Glu Ser Ser Val Ala Asn Thr Ala 
325 330 335 



2 



cct tgg gtc tea acc att ggc gca ggc acg ctt gat cga aga ttt ccc 
Pro Trp Val Ser Thr lie Gly Ala Gly Thr Leu Asp Arg Arg Phe Pro 
340 345 350 

get gtg gtc aga tta gec aac gga aag ctt etc tat gga gag tea ttq 
Ala Val Val Arg Leu Ala Asn Gly Lys Leu Leu Tyr Gly Glu Ser Leu 
355 360 365 



T° ?, ? t** 993 999 g3t aaa 993 agt gag ttc ttg aga ggg tea 

Tyr Val Thr Gly Gly Asp Lys Gly Ser Glu Phe Cys Leu Arg Gly Ser 

385 390 395 4 00 



ctt cca aga gaa gaa ate cga ggc aaa atg gtg att tgt gat cgc gga 
Leu Pro Arg Glu Glu lie Arg Gly Lys Met Val lie Cys Asp Arg Gly 
405 410 



415 



gtc aat gga aga teg gag aaa gga gaa gcg gtt aaa gaa get gga gga 
Val Asn Gly Arg Ser Glu Lys Gly Glu Ala Val Lys Glu Ala Gly Gly 
420 425 4 30 

gtt gca atg ate tta gec aat aca gag ate aac caa gaa gaa gat tct 
Val Ala Met He Leu Ala Asn Thr Glu He Asn Gin Glu Glu Asp Ser 
435 440 445 

att gac gtt cat etc tta cca get aca ttg att ggt tac act gag tea 
He Asp Val His Leu Leu Pro Ala Thr Leu He Gly Tyr Thr Glu Ser 
450 455 4 6 o 



gtc ctt ctg aag get tat gtt aat gee acg gtg aaa cca aag gcg egg 

Val Leu Leu Lys Ala Tyr Val Asn Ala Thr Val Lys Pro Lys Ala Arq 

465 47f) aizl 

q/u 475 480 



ata att ttt ggt ggt acg gtg att ggg agg tea cga gca ccg gag gtg 
He He Phe Gly Gly Thr Val He Gly Arg Ser Arg Ala Pro Glu Val 
485 490 495 

get cag ttt tea get cga gga ccg agt tta gee aat cct teg ata eta 
Ala Gin Phe Ser Ala Arg Gly Pro Ser Leu Ala Asn Pro Ser lie Leu 
500 505 510 

aaa ccg gat atg att get ccg gga gtc aat ate att gcg get tgg cct 
Lys Pro Asp Met He Ala Pro Gly Val Asn He He Ala Ala Trp Pro 
515 520 525 

caa aat eta gga cca acc gga ctt cct tat gat tea aga aga gtt aac 
Gin Asn Leu Gly Pro Thr Gly Leu Pro Tyr Asp Ser Arg Arg Val Asn 
530 535 54Q 

ttc act gta atg tea gga act tea atg tct tgt cca cat gtt age gga 
Phe Thr Val Met Ser Gly Thr Ser Met Ser Cys Pro His Val Ser Gly 
545 550 555 560 



1056 



1104 



tat ccg gga aaa ggt ata aag aat gec ggg aga gag gtt gag qtq att 1152 
Tyr Pro Gly Lys Gly He Lys Asn Ala Gly Arg Glu Val Glu ?al lie 
370 375 380 



1200 



1248 



1296 



1344 



1392 



1440 



1488 



1536 



1584 



1632 



1680 



3 



*f Ctt atC Cgg tCt gCa tac cc 9 aac tgg tct cca get qca 
He Thr Ala Leu lie Arg Ser Ala Tyr Pro Asn Trp Ser Pro 11a Ala 



565 570 



575 



Tit ^ C I? T tt9 gCg gat tac 9 at c 9t caa ggg 

He Lys Ser Ala Leu Met Thr Thr Ala Asp Leu Tyr Asp Arg Gin Gly 



585 



590 



aaa gcg ata aag gat ggt aac aaa cca gec ggt gtg ttt acq att aaa 
Lys Ala lie Lys As P Gly Asn Lys Pro Ala Gly Vl Phe Ala lie Glv 

5yb 600 



605 



630 635 



640 



Cys 
655 



660 665 



670 



720 



aaa cac gtg gat cag acg ctg age tat aga gta tgg ttt gta tta aaa 
Lys Hxs val Asp Gin Thr Leu Ser Tyr Arg Val Trp Phe Vl Leu Lys 
7 25 730 



735 



aag aaa aac aga gga ggg aag gtg get age ttt gca caa ggg caq ttq 
Lys Lys Asn Arg Gly Gly Lys Val Ala Ser Phe Ala Gin Gly Gin Let 



745 



750 



1728 



1776 



1824 



1872 



gca ggg cat gtg aat ccg caa aag gcg ata aac ccg gga ttq qtt tac 
Ala Gly Hxs Val Asn Pro Gin Lys Ala lie Asn Pro Gly Leu Val Tyr 
biU 61 5 620 

n!n 7^ rf* gtg gat taC ata act tac ctc tac act ctt gga ttc 1920 
Asn lie Gin Pro Val Asp Tyr lie Thr Tyr Leu Cys Thr Leu Gly Phe 



aca aga tea gat att tta gca ate act cat aag aac gtg age tqc aat 196R 
Thr Arg Ser Asp lie Leu Ala lie Thr His Lys Asn Vl Ser CyS Asn 
645 650 



gga ata ttg egg aaa aac ccg ggt ttt agt ctc aat tac ccg teg ata 2016 
Gly lie Leu Arg Lys Asn Pro Gly Phe Ser Leu Asn Tyr Pro Ser lie 



2064 



Ala val ill T " gt g ? C aag aCt ac * a tg ate aca agg cgt 

Ala Val lie Phe Lys Arg Gly Lys Thr Thr Glu Met lie Thr Arg Arq 
675 680 685 

Val Sr A^n Val III T T T° ^ ^ t8C tCa gtg aat gtc aa 9 2112 
val Thr Asn Val Gly Ser Pro Asn Ser He Tyr Ser Val Asn Val Lys 

690 695 7 0 o 

lit r 39 2? 9 3tC g " a " gtC aat cct aaa aa a ctt gtg tte 

Ma Pro Glu Gly lie Lys Val lie Val Asn Pro Lys Arg Leu Vl Phe 
3 710 715 



2160 



2208 



2256 



2304 



Sr iS V I" ^ u 9 ' Ctg atg Cag Cga gtt aaa *9t eca ate 

Thr Trp Val Asn Ser Hxs Asn Leu Met Gin Arg Val Arg Ser Pro lie 

755 760 765 

tct gta acc ttg aag act aac tga 

Ser Val Thr Leu Lys Thr Asn 2328 
770 775 



4 



<210> 2 
<211> 775 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 2 

Met Glu Pro Lys Pro Phe Phe Leu Cys lie lie Phe Leu Leu Phe Cys 



10 



15 



Ser Ser Ser Ser Glu lie Leu Gin Lys Gin Thr Tyr lie Val Gin Leu 
20 25 3 0 

His Pro Asn Ser Glu Thr Ala Lys Thr Phe Ala Ser Lys Phe Asp Trp 
35 40 45 

His Leu Ser Phe Leu Gin Glu Ala Val Leu Gly Val Glu Glu Glu Glu 



55 



60 



Glu Glu Pro Ser Ser Arg Leu Leu Tyr Ser Tyr Gly Ser Ala lie Glu 

70 75 80 

Gly Phe Ala Ala Gin Leu Thr Glu Ser Glu Ala Glu He Leu Arg Tyr 
85 90 95 

Ser Pro Glu Val Val Ala Val Arg Pro Asp His Val Leu Gin Val Gin 
100 105 110 

Thr Thr Tyr Ser Tyr Lys Phe Leu Gly Leu Asp Gly Phe Gly Asn Ser 
115 120 125 

Gly Val Trp Ser Lys Ser Arg Phe Gly Gin Gly Thr He lie Gly Val 
U 135 140 

Leu Asp Thr Gly Val Trp Pro Glu Ser Pro Ser Phe Asp Asp Thr Gly 

50 155 160 

Met Pro Ser lie Pro Arg Lys Trp Lys Gly lie Cys Gin Glu Gly Glu 
165 i 7 o 17 | 

Ser Phe Ser Ser Ser Ser Cys Asn Arg Lys Leu lie Gly Ala Arg Phe 
180 185 190 



5 



Phe lie Arg Gly His Arg Val Ala Asn Ser Pro Glu Glu Ser Pro Asn 
195 200 



205 



Met Pro Arg Glu Tyr lie Ser Ala Arg Asp Ser Thr Gly His Gly Thr 
ZIU 215 220 



His Thr Ala Ser Thr Val Gly Gly Ser Ser Val Ser Met Ala Asn Val 



230 



235 



240 



Leu Gly Asn Gly Ala Gly Val Ala Arg Gly Met Ala Pro Gly Ala Hi 
245 250 



y aia his 
255 



He Ala Val Tyr Lys Val Cys Trp Phe Asn Gly Cys Tyr Ser Ser Asp 
z 60 ^ ^- - ^ 



265 



270 



He Leu Ala Ala He Asp Val Ala lie Gin Asp Lys Val Asp Val Leu 
27 $ 280 



285 



Ser Leu Ser Leu Gly Gly Phe Pro He Pro Leu Tyr Asp Asp Thr lie 



295 



300 



Ala lie Gly Thr Phe Arg Ala Met Glu Arg Gly He Ser Val lie Cys 

310 315 32Q 



Ala Ala Gly Asn Asn Gly Pro lie Glu Ser Ser Val Ala Asn Thr Ala 
325 33 0 



335 



Pro Trp Val Ser Thr lie Gly Ala Gly Thr Leu Asp Arg Arg Phe Pro 
340 345 



350 



Ala Val Val Arg Leu Ala Asn Gly Lys Leu Leu Tyr Gly Glu Ser Leu 
35 5 360 



365 



Tyr Pro Gly Lys Gly He Lys Asn Ala Gly Arg Glu Val Glu Val He 
j/U 375 



380 



Tyr Val Thr Gly Gly Asp Lys Gly Ser Glu Phe Cys Leu Arg Gly Ser 



390 



395 



400 



Leu Pro Arg Glu Glu He Arg Gly Lys Met Val He Cys Asp Arg Gly 
405 410 



415 



6 



Val Asn Gly Arg Ser Glu Lys Gly Glu Ala Val Lys Glu Ala Gly Gly 



425 



430 



Val Ala Met He Leu Ala Asn Thr Glu lie Asn Gin Glu Glu Asp Ser 



440 



445 



He Asp Val His Leu Leu Pro Ala Thr Leu lie Gly Tyr Thr Glu Ser 



455 



160 



Val Leu Leu Lys Ala Tyr Val Asn Ala Thr Val Lys Pro Lys Ala Arg 

470 ^5 480 



He lie Phe Gly Gly Thr Val lie Gly Arg Ser Arg Ala Pro Glu Val 



485 



490 



495 



Ala Gin Phe Ser Ala Arg Gly Pro Ser Leu Ala Asn Pro Ser lie Leu 
500 5 05 



510 



Lys Pro Asp Met lie Ala Pro Gly Val Asn He lie Ala Ala Tr P Pro 



Gin Asn Leu Gly Pro Thr Gly Leu Pro Tyr Asp Ser Arg Arg Val Asn 



535 



540 



Phe Thr Val Met Ser Gly Thr Ser Met Ser Cys Pro His Val Ser Gly 



555 



560 



He Thr Ala Leu lie Arg Ser Ala Tyr Pro Asn Trp Ser Pro Ala Ala 



565 



570 



575 



He Lys Ser Ala Leu Met Thr Thr Ala Asp Leu Tyr Asp Arg Gin Gly 



585 



590 



Lys Ala lie Lys Asp Gly Asn Lys Pro Ala Gly Val Phe Ala lie Gly 



600 



605 



Ala Gly His Val Asn Pro Gin Lys Ala lie Asn Pro Gly Leu Val Tyr 



615 



620 



Asn lie Gin Pro Val Asp Tyr lie Thr Tyr Leu Cys Thr Leu Gly Phe 



635 



640 



I 



Thr Arg Ser Asp lie Leu Ala lie Thr His Lys Asn Val Ser Cys Asn 
645 



650 



655 



Gly lie Leu Arg Lys Asn Pro Gly Phe Ser Leu Asn Tyr Pro Ser lie 
660 665 670 

Ala Val lie Phe Lys Arg Gly Lys Thr Thr Glu Met lie Thr Arg Arq 
675 680 685 

Val Thr Asn Val Gly Ser Pro Asn Ser lie Tyr Ser Val Asn Val Lys 
690 695 700 

Ala Pro Glu Gly lie Lys Val lie Val Asn Pro Lys Arg Leu Val Phe 

710 715 720 

Lys His Val Asp Gin Thr Leu Ser Tyr Arg Val Trp Phe Val Leu Lys 
725 73 0 735 

Lys Lys Asn Arg Gly Gly Lys Val Ala Ser Phe Ala Gin Gly Gin Leu 
740 745 750 

Thr Trp Val Asn Ser His Asn Leu Met Gin Arg Val Arg Ser Pro lie 
S5 760 765 

Ser Val Thr Leu Lys Thr Asn 
770 775 



<210> 3 

<211> 2328 

<212> DNA 

<213> Arabidopsis thaliana 
<220> 

<221> CDS 

<222> (1)..(1473) 

<223> 



<400> 3 

atg gaa ccc aaa cct ttc ttt etc tgc att ate ttt ctt eta ttt tat 

Met Glu Pro Lys Pro Phe Phe Leu Cys lie lie Z leu leu l he Cys 
5 10 15 



Ser III T 9 T 3 2? 9 3tC Ctg C3g 339 Cag act tac att gtt cag ctt 96 
Ser Ser Ser Ser Glu lie Leu Gin Lys Gin Thr Tyr lie Sal Gin Leu 

30 



20 25 



cat cct aat age gaa acc get aaa ace ttt qcc tea i-t-t- *- 

His Pro Asn Ser S , 0 Thr M, L ys Thr Phe S Ser Lys Phe E E 
35 <0 45 

U 55 60 

£ S S E E S £ E E £ E SS £ K S K 



80 



rf ^ ° ag " g aCt gaa tca 9 aa 9 CC gag ata ctg aqa tat 

Gly Phe Ala Ala Gin Leu Thr Glu Ser Glu Ala Glu lie Leu lT g Tyr 
85 an 



95 



tea cct gaa gtt gtt gca gtg aga cct gac cat gtt ctt cag qtt caa 
Ser Pro Glu Val Val Ala Val Arg Pro Asp His ? ai Leu Gin Val Gin 



105 



110 



180 



p£e He Arl III nit T f ? Mt tM CCa gag gaa tca cca «c 

fne lie Arg Gly His Arg Val Ala Asn Ser Pro Glu Glu Ser Pro Asn 

195 200 205 

K £ £ S E 12 £ E Z £ E S S S 2! £ 

215 220 

9 ? C tCa aCa gtt ggt g ga tec tct gtt teg atg acq aat ott 
His Thr Ala Ser Thr Val Gly Gly Ser Ser Val Ser Me? Ala' Asn vH 

230 235 24Q 

i 0 !!; r?° » at gCt ggt gtg gct cgt 999 atg get cct gga get cac 
Leu Gly Asn Gly Ala Gly Val Ala Arg Gly Me? Ma Pro lly Sa His 

245 • 250 255 



144 



192 



240 



288 



336 



432 



Sr Sr Tvr Ser J f* 9 " g CtC 930 ggt tfct «a aac tec 384 

Thr Tyr Ser Tyr Lys Phe Leu Gly Leu Asp Gly Phe Gly Asn Ser 

115 120 125 

Iiv ?ai a S ct aaa S ct cgg ttfc ggt caa ggc aca att atc gg- gtg 

Gly Val Trp Ser Lys Ser Arg Phe Gly Gin Gly Thr lie He Gly ? a ? 
U 135 140 

2S £ E S5 £ | E K E E E £ £ £ E £ 480 

155 160 

Me? Pro Ser n" *** 999 tgC caa ^ a ^ 

Met Pro Ser lie Pro Arg Lys Trp Lys Gly lie Cys Gin Glu Gly Glu 

165 170 175 

E E E E E E E E E E E E 2f y E £ E 576 

185 190 



528 



624 



672 



720 



768 



9 



e s e g £ fir £ g- £ « - g u. g £ £ 

£ - s s e s k s e e s £ js ~ - - 



280 285 



S Ill llr Leu ITy Gly III Trl T e £<* ?< J"' ^ ^ ™ » tc 
290 y 295 LeU Tyr As P As P Thr H« 



300 



E £ E E S 5 E E S £ E E LI £ - g 
E E E E E E £ £ E E £ ffi E E E E 

325 330 335 

Pro Tr'p ?al C Ser S ill cT ??* %° ^ Ctt * at c *» a *» ttt ccc 
P Ser Thr lie Gly Ala Gly Thr Leu Asp Arg Arg Phe Pro 

J45 350 

111 S? A?g £ £ Glv T ^ ^ »* 

355 9 LSU Ala Asn Lys Leu Leu Tyr Gly Glu Ser Leu 

J60 365 

- i E E E £ E E E E 5 s Si a - - 

J/b 380 

S - e e e 5 e s e s e e £ 2; e e 

J95 400 

E S 2S E E £ 2; E £ £ s S * - ~ «. 
E E E £ E E £ E E E ?" £ E E E 5 
~EEEEEESEEEEEEEE 

440 445 

E 5 E E £ E £ E £ £ £ E S E E E 

4bb 460 

£ £ £ £ E ■£ S£ E E £ E r a r " 9 «» 

4 65 4 7 0 Ala Thr Val L Y S p ro Lys Ala Arg 



816 



864 



912 



960 



1008 



1056 



1104 



1152 



1200 



1248 



1296 



1344 



1392 



1440 



475 480 



10 



<210> 4 
<211> 491 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 4 

Met Glu Pro Lys Pro Phe Phe Leu Cys lie lie Phe Leu Leu Phe Cys 
5 10 15 

Ser Ser Ser Ser Glu lie Leu Gin Lys Gin Thr Tyr lie Val Gin Leu 
20 25 3 0 

His Pro Asn Ser Glu Thr Ala Lys Thr Phe Ala Ser Lys Phe Asp Trp 

His Leu Ser Phe Leu Gin Glu Ala Val Leu Gly Val Glu Glu Glu Glu 
U 55 60 



1553 
1613 
1673 
1733 



£ nl S£ III SJ £ E! til SJ lit »» 

485 490 
gttttcagct cgaggaccga gtttagccaa tccttcgata ctaaaaccgg atatgattgc 
tccgggagtc aatatcattg cggcttggcc tcaaaatcta ggaccaaccg gacttcctta 
tgattcaaga agagttaact tcactgtaat gtcaggaact tcaatgtctt gtccacatgt 
tagcggaatc actgctctta tccggtctgc atacccgaac tggtctccag ctgcaatcaa 
atccgcattg atgacaacag cggatttgta cgatcgtcaa gggaaagcga taaaggatgg 1793 
taacaaacca gccggtgtgt ttgcgattgg agcagggcat gtgaatccgc aaaaggcgat 1853 
aaacccggga ttggtttaca acattcaacc agtggattac ataacttacc tctgcactct 1913 
tggattcaca agatcagata ttttagcaat cactcataag aacgtgagct gcaatggaat 1973 
attgcggaaa aacccgggtt ttagtctcaa ttacccgtcg atagccgtga ttttcaaacg 2033 
tggcaagact acggagatga tcacaaggcg tgtcactaac gttgggagtc ctaactcgat 2093 
atactcagtg aatgtcaagg ctccagaggg gatcaaagtt attgtcaatc ctaagagact 2153 
tgtgttcaaa cacgtggatc agacgctgag ctatagagta tggtttgtat tgaagaagaa 2213 
aaacagagga gggaaggtgg ctagctttgc acaagggcag ttgacttggg tcaactctca 2273 
taatctgatg cagcgagtta gaagtccaat ctctgtaacc ttgaagacta actga 



2328 



11 



Glu Glu Pro Ser Ser Arg Leu Leu Tyr Ser Tyr Gly Ser Ala lie Glu 



70 



75 



80 



Gly Phe Ala Ala Gin Leu Thr Glu Ser Glu Ala Glu lie Leu Arg Tyr 



90 



95 



Ser Pro Glu Val Val Ala Val Arg Pro Asp His Val Leu Gin Val Gin 

• 100 105 110 

Thr Thr Tyr Ser Tyr Lys Phe Leu Gly Leu Asp Gly Phe Gly Asn Ser 
115 120 125 

Gly Val Trp Ser Lys Ser Arg Phe Gly Gin Gly Thr lie lie Gly Val 
JU 135 140 

Leu Asp Thr Gly Val Trp Pro Glu Ser Pro Ser Phe Asp Asp Thr Gly 

150 155 160 

Met Pro Ser lie Pro Arg Lys Trp Lys Gly lie Cys Gin Glu Gly Glu 
165 ■ 170 175 

Ser Phe Ser Ser Ser Ser Cys Asn Arg Lys Leu lie Gly Ala Arg Phe 
180 185 190 

Phe lie Arg Gly His Arg Val Ala Asn Ser Pro Glu Glu Ser Pro Asn 

1 y j ?nn ~ rtr - 



Met Pro Arg Glu Tyr lie Ser Ala Arg Asp Ser Thr Gly His Gly Thr 
210 215 220 Y 



His Thr Ala Ser Thr Val Gly Gly Ser Ser Val Ser Met Ala Asn Val 



230 



235 



240 



Leu Gly Asn Gly Ala Gly Val Ala Arg Gly Met Ala Pro Gly Ala Hi< 
245 250 



255 



He Ala Val Tyr Lys Val Cys Trp Phe Asn Gly Cys Tyr Ser Ser 



260 



265 



270 



Asp 



He Leu Ala Ala lie Asp Val Ala Tie Gin Asp Lys Val Asp Val Leu 
275 280 



285 



12 



Ser Leu Ser Leu Gly Gly Phe Pro lie Pro Leu Tyr Asp Asp Thr lie 
290 295 300 

Ala lie Gly Thr Phe Arg Ala Met Glu Arg Gly lie Ser Val lie Cys 
Ui 310 315 320 

Ala Ala Gly Asn Asn Gly Pro lie Glu Ser Ser Val Ala Asn Thr Ala 
325 330 335 

Pro Trp Val Ser Thr lie Gly Ala Gly Thr Leu Asp Arg Arg Phe Pro 

340 345 ■ 35Q 

Ala Val Val Arg Leu Ala Asn Gly Lys Leu Leu Tyr Gly Glu Ser Leu 
355 3 6 o 365 

Tyr Pro Gly Lys Gly lie Lys Asn Ala Gly Arg Glu Val Glu Val lie 
370 375 380 



Tyr Val Thr Gly Gly Asp Lys Gly Ser Glu Phe Cys Leu Arg Gly Ser 
385 390 395 4 00 

Leu Pro Arg Glu Glu He Arg Gly Lys Met Val He Cys Asp Arg Gly 
405 4io 415 

Val Asn Gly Arg Ser Glu Lys Gly Glu Ala Val Lys Glu Ala Gly Gly 
420 425 430 

Val Ala Met He Leu Ala Asn Thr Glu lie Asn Gin Glu Glu Asp Ser 
435 440 445 



lie Asp Val His Leu Leu Pro Ala Thr Leu He Gly Tyr Thr Glu Ser 

460 



450 455 



Val Leu Leu Lys Ala Tyr Val Asn Ala Thr Val Lys Pro Lys Ala Arg 

465 470 475 480 

He He Phe Gly Gly Thr Val lie Gly Arg Ser 
485 490 



<210> 5 

<211> 1970. 

<212> DNA 

<213> Arabidopsis thaliana 



<400> 5 

gtcgactttg attcaagctt tgtttcgatt gattgagcca actgctggaa aaattactat 60 
tgacaacatt gacatttctc aaattggtct tcatgatctt cgtagtcgcc ttgggattat 120 
acctcaagat cctacattat ttgaaggaac aatccgagca aatcttgacc cacttgaaga 
acattcagat gataaaatct gggaggtatc tataaatatg ttgtttgata ctcttatctt 
gtttatgttt tagacactaa actctgagat ttggagtttg attctagaga tttacccaac 
tttgctgaca ggcgcttgat aaatcccagc ttggagacgt tgttagagga aaagacctaa 
aacttgactc tccaggtaac tatttacatc aaaagtcctc tctttttccc gggtcttttt 
cgcttctttc tactgatttt tttggctcaa aaccgagtag tactggaaaa tggagataac 
tggagtgtag ggcagagaca gcttgtgtca cttggacgag cattactgaa acaagccaaa 
atacttgttc ttgatgaagc aacagcatcg gttgacacag caacagacaa tctgatccag 
aagataatca gaacagagtt tgaagactgc acggtctgca ccattgctca ccggatacca 
actgttatag acagtgacct agttttggtt ctcagcgacg gttagtctca tacaaattaa 
aaacatggat ctttcttcat attactcgtc gtcttttggg agaattcaat gtttatgttt 
atggtttgtt gcaggtagag tagcagagtt tgatactcct gcacggctat tagaagacaa 
atcatcgatg ttcttgaaat tggtaacaga atactcctca agatctactg gaatccctga 
attatgatcc tccatgttaa aaattcagtt tagggggttt cttttctcaa gaggatataa 
aagaactgat atgtgacaaa agcttaaggt ctaaagtaag agagagtttt ccacagggtt 
taagaaaaga aaaagcatga aaggatgcca aaatctccgc gcttaaaaaa ctttgggttt 
aaatctcttc tgtcgaacat tgggagaaac tttttttgta tggaacagtt agtttctttg 1140 
gttttcatgt ttatcaataa actgcaaaaa caaacaaaga ttagagtaga aactactaat 1200 
cattcgtcat catccctcaa gtgtgatctg tattgggctt attataagtg taatcagtac 
tgggcttata agttgtacag agcccaatat aacaatatct gtacgacgtc gttttgttgt 
gacgtagtac ccgatgacaa aacgaggcgt gttgagcgtg cgtgtataaa tgcacgtagt 1380 
gaacgaacac taaccacgct gctgcattta attcctttct caacggtcgt attttcctat 1440 
tcaaggcttt aactaagttt aatagtatgt ttttaaaaaa atacatatat ttggccaatg 
gttgattatt aagttattgt taaatgaatt ttctttggct tggtaaaact tcaatggaaa 
ccaaataaat ttcaaaatct tttgttgctg aaaaaggcta cacaaactac tatacgcaat 1620 

14 



180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 



1260 
1320 



1500 
1560 



1680 



aaaacctaac cataacatct cgtgaacaag gaaaaaaaaa ggaaaaacag agacacagag 
acaaggcaga caaaaaagcc ttacaagtga aaaaccttaa acagcttcag ttaatatagt 1740 
tcatgtctta gaaaaaaata aaagagaaga agctcctacc tctgcaacat acaaaggata 1800 
ctcgtgaggc agagctctta ctcttcacga gcttcatcat cttcttcctt agactccaaa 
tcccaggttt tgaattctct tcattcttct ttaaataccc tattcttctt cttctctaaa 
accatgcact tcaactacac taaaccaact ccttttttta actctctcca 



1860 
1920 
1970 



<210> 6 
<211> 1140 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 6 

aaatcatcga tgttcttgaa attggtaaca gaatactcct caagatctac tggaatccct 60 

gaattatgat cctccatgtt aaaaattcag tttagggggt ttcttttctc aagaggatat 120 

aaaagaactg atatgtgaca aaagcttaag gtctaaagta agagagagtt ttccacaggg l 80 

tttaagaaaa gaaaaagcat gaaaggatgc caaaatctcc gcgcttaaaa aactttgggt 240 

ttaaatctct tctgtcgaac attgggagaa actttttttg tatggaacag ttagtttctt 300 

tggttttcat gtttatcaat aaactgcaaa aacaaacaaa gattagagta gaaactacta 360 

atcattcgtc atcatccctc aagtgtgatc tgtattgggc ttattataag tgtaatcagt 420 

actgggctta taagttgtac agagcccaat ataacaatat ctgtacgacg tcgttttgtt 480 

gtgacgtagt acccgatgac aaaacgaggc gtgttgagcg tgcgtgtata aatgcacgta 540 

gtgaacgaac actaaccacg ctgctgcatt taattccttt ctcaacggtc gtattttcct 600 

attcaaggct ttaactaagt ttaatagtat gtttttaaaa aaatacatat atttggccaa 660 

tggttgatta ttaagttatt gttaaatgaa ttttctttgg cttggtaaaa cttcaatgga 720 

aaccaaataa atttcaaaat cttttgttgc tgaaaaaggc tacacaaact actatacgca 780 

ataaaaccta accataacat ctcgtgaaca aggaaaaaaa aaggaaaaac agagacacag 840 

agacaaggca gacaaaaaag ccttacaagt gaaaaacctt aaacagcttc agttaatata 900 

gttcatgtct tagaaaaaaa taaaagagaa gaagctccta cctctgcaac atacaaagga 960 

tactcgtgag gcagagctct tactcttcac gagcttcatc atcttcttcc ttagactcca 1020 

aatcccaggt tttgaattct cttcattctt ctttaaatac cctattcttc ttcttctcta 1080 

aaaccatgca cttcaactac actaaaccaa ctcctttttt taactctctc caatggaacc 1140 

15 



<210> 7 

<211> 3865 

<212> DNA 

<213> Solanum tuberosum 



<220> 

<221> misc_feature 

<222> (917) . . (917) 

<223> n is any nucleotide base (A, T, G, or C) 



<220> 

<221> misc_f eature 

<222> (921) . . (921) 

<223> n is any nucleotide base (A, T, G, or C) 



<220> 

<221> misc_f eature 

<222> (1090) . . (1090) 

<223> n is any nucleotide base (A, T, G, 



<220> 

<221> mis cofeature 

<222> (3364) . . (3364) 

<223> n is any nucleotide base (A, T, G, 



<220> 

<221> CDS 

<222> (3) . . (551) 

<223> 



<220> 

<221> CDS 

<222> (967) . . (1653) 

<223> 



<220> 

<221> CDS 

<222> (1737) . . (2222) 
<223> 



<220> 

<221> CDS 

<222> (2486) . . (3250) 
<223> 



<400> 7 

16 



ga att ctg ttc aac ccc ttt aaa tac ccc cat caa att ata tea aca 47 
He Leu Phe Asn Pro Phe Lys Tyr Pro His Gin lie lie Ser Thr 
15 10 15 

aac att cca tta ttc aac ttc aaa tat aat tea atg gaa etc aat ttc 95 
Asn lie Pro Leu Phe Asn Phe Lys Tyr Asn Ser Met Glu Leu Asn Phe 
20 25 30 

caa ttc tat ttt etc tgt ttt eta etc tgt ttt att ccc ctg eta caa 143 
Gin Phe Tyr Phe Leu Cys Phe Leu Leu Cys Phe lie Pro Leu Leu Gin 
35 40 45 

get caa aat ttg caa act tat ata gta caa tta cat cca caa cat gca 191 
Ala Gin Asn Leu Gin Thr Tyr lie Val Gin Leu His Pro Gin His Ala 
50 55 60 

tea aca aga acc cct ttt agt tct aaa ttt cag tgg cac ctt tea ttt 239 
Ser Thr Arg Thr Pro Phe Ser Ser Lys Phe Gin Trp His Leu Ser Phe 
65 70 75 

ctt gaa aat ttc aca aac att cca tta ttc aac ttc aaa tat att caa 287 
Leu Glu Asn Phe Thr Asn He Pro Leu Phe Asn Phe Lys Tyr lie Gin 
80 85 90 95 

tgg aac tea att cca att eta ttt etc tgt ttc tac tct gtt tat tec 335 
Trp Asn Ser He Pro He Leu Phe Leu Cys Phe Tyr Ser Val Tyr Ser 
1Q 0 105 HO 

cct get aca age att tec tea ggt gaa aac teg agt tct cgc ctt tta 383 
Pro Ala Thr Ser He Ser Ser Gly Glu Asn Ser Ser Ser Arg Leu Leu 
115 120 125 

tac tct tac cat tct gca ttt gaa ggt ttt gca gca ctt eta tct gaa 431 
Tyr Ser Tyr His Ser Ala Phe Glu Gly Phe Ala Ala Leu Leu Ser Glu 
130 135 14Q 

aat gag eta aag gca ctg aag aaa teg aat aat gtg tta tea ata tat 479 
Asn Glu Leu Lys Ala Leu Lys Lys Ser Asn Asn Val Leu Ser He Tvr 
145 150 155 

ccg gag agg aag ctt gag gtt caa aca act tat tct tac aag ttc tta 527 
Pro Glu Arg Lys Leu Glu Val Gin Thr Thr Tyr Ser Tyr Lys Phe Leu 
160 165 170 175 

gga ctt agt cct aca aag gaa ggt atgttacata gtttgtaata tatataaagt 581 
Gly Leu Ser Pro Thr Lys Glu Gly 
180 

tgaggaaaca atgagtcata aggctttatt tattaaatga ctagtctgga ctagagtgtc 641 
acaegtagga tttaaacttg tgaattaagg aaaattctta aacccccttt acaactgctc 701 
tggagtcatt tcttatgtca atgtgattca acagttcata tataacaaaa aggatttgtc 761 
tttaccttgt tttcgaagta aaaatatttc aacgaagggg attcaaccga accccattgg 821 
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ttcccttcaa ctctgctaat agatattttc tatgtatttc atttaagact tgaattttta 881 

agctttaaat tttctatgtt ccctcggagc ctttcntctn acttactttt atactgtctt 941 

tgtatctttt tttttctaat aaggt act tgg tta aag tct gga ttt ggt cga 993 

Thr Trp Leu Lys Ser Gly Phe Gly Arg 
185 190 

ggc gcg ate att gga gtt ctt gat act gga att tgg cca gaa agt cca 1041 
Gly Ala lie lie Gly Val Leu Asp Thr Gly He Trp Pro Glu Ser Pro 
195 200 205 

agt ttt gtt gat cat gga atg tct cct att cca aag aaa tgg aaa ggt 1089 
Ser Phe Val Asp His Gly Met Ser Pro lie Pro Lys Lys Trp Lys Glv 
210 215 220 

ntc tgc caa gaa gga aaa aac ttc aat tct tea agt tgc aat cgc aag 1137 
Xaa Cys Gin Glu Gly Lys Asn Phe Asn Ser Ser Ser Cys Asn Arq Lys 
225 230 235 240 

ctt att ggt gca agg ttt ttc cag ata gga cac atg atg gca tea aag 1185 
Leu lie Gly Ala Arg Phe Phe Gin lie Gly His Met Met Ala Ser Lys 
245 250 255 

aca tea aaa tea ata gat ttt atg gag gat tat gta tea cct cga gat 1233 
Thr Ser Lys Ser lie Asp Phe Met Glu Asp Tyr Val Ser Pro Arg Asp 
260 265 270 

Ser r?n cT rf ^ ^ ^ tCt 9Ct gC3 ^ gga <? Ct CCC 1281 

Ser Gin Gly His Gly Thr His Thr Ala Ser Thr Ala Gly Gly Ala Pro 

275 280 285 

gtt cca atg gcg agt gtg ctt gga aat gga gca gga gag get cga ggg 1329 
Val Pro Met Ala Ser Val Leu Gly Asn Gly Ala Gly Glu Ala Arg Glv 
290 295 300 

atg gee cct ggt get cat ate gcg ata tac aaa gtt tgt tgg tct agt 1377 
Met Ala Pro Gly Ala His lie Ala lie Tyr Lys Val Cys Trp Ser Ser 
305 310 315 320 

ggt tgt tat agt tct gat ata ctt gca gca atg gat gta get att aga 1425 
Gly Cys Tyr Ser Ser Asp lie Leu Ala Ala Met Asp Val Ala lie Arg 
325 330 335 

?™ rf f ? T C ^ a " g tCt Ctt tCa att ggt ggt ttc cct 9" ^a 1473 
Asp Gly Val Asp lie Leu Ser Leu Ser lie Gly Gly Phe Pro Val Pro 

340 345 350 

ctt tat gag gat act att get att ggc agt ttt cga get atg gaa cgt 1521 
Leu Tyr Glu Asp Thr lie Ala lie Gly Ser Phe Arg Ala Met Glu Arg 
355 360 365 

gga att tea gtt ata tgt get gca gga aat aat ggt cca att eta agt 1569 
Gly lie Ser Val lie Cys Ala Ala Gly Asn Asn Gly Pro lie Leu Ser 
370 375 380 
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tea gta gca aat gag get cct tgg att gee act att ggt get age aca 1617 
Ser Val Ala Asn Glu Ala Pro Trp He Ala Thr He Gly Ala Ser Thr 
385 390 395 400 

ctt gac agg aaa ttt cca gca ata att cag eta ggt atgtcacatt 1663 
Leu Asp Arg Lys Phe Pro Ala He He Gin Leu Gly 
405 410 

ttgtttctta aaatgatatt tcgcgtgttt ccagcctaaa ttatgtgtcc ctcattcata 1723 

ttttccaaca ggt aat ggc aag tat gtg tat gga gaa tec ttg tac ccg 1772 
Asn Gly Lys Tyr Val Tyr Gly Glu Ser Leu Tyr Pro 
415 420 



ggc aaa caa gtt cat aat tct cag aaa gtt ctt gag att gtt tat etc 
Gly Lys Gin Val His Asn Ser Gin Lys Val Leu Glu He Val Tyr Leu 
425 430 435 440 

aat gac ggt gat aat gga agt gaa ttt tgc tta aga ggg tct ctg cca 
Asn Asp Gly Asp Asn Gly Ser Glu Phe Cys Leu Arg Gly Ser Leu Pro 
445 450 455 

aga get aaa gtc cat gga aaa ate gtt gta tgt gat cgt gga gtt aat 
Arg Ala Lys Val His Gly Lys He Val Val Cys Asp Arg Gly Val Asn 
460 465 47Q 

gga aga gca gag aaa ggt caa gtt gtt aaa gaa tea ggt ggt gtt gee 
Gly Arg Ala Glu Lys Gly Gin Val Val Lys Glu Ser Gly Gly Val Ala 
475 480 485 

atg ate eta gca aat aca gca gta aat atg gag gaa gat tct gtg gac 
Met He Leu Ala Asn Thr Ala Val Asn Met Glu Glu Asp Ser Val Asp 
490 495 500 

gta cat gtc eta cct gca aca ttg att ggt ttt gac gaa tea att cag 
Val His Val Leu Pro Ala Thr Leu He Gly Phe Asp Glu Ser lie Gin 
505 510 515 520 

ttg caa age tat atg aac tea acg cga aaa cca aca get cga ate ata 
Leu Gin Ser Tyr Met Asn Ser Thr Arg Lys Pro Thr Ala Arg He He 
525 530 535 

ttt gga gga aca gtt ata gga aaa tct agt gca cct get gta gca caa 
Phe Gly Gly Thr Val He Gly Lys Ser Ser Ala Pro Ala Val Ala Gin 
540 545 55Q 

ttt tct tea agg ggt cca agt ttt act gat cct tea att etc aaa cct 
Phe Ser Ser Arg Gly Pro Ser Phe Thr Asp Pro Ser He Leu Lys Pro 
555 5 6 o 565 



1820 



1868 



1916 



1964 



2012 



2060 



2108 



2156 



2204 



gat gtg att get cca ggt cagtttttat tgaacccaca attatttatt 225? 
Asp Val He Ala Pro Gly 
570 

tagatcatag atagcaatgt gaccaacagg ttagggattc gagccgtgga atctatcatt 2312 



19 



gatgcttgaa tcagggtaga ctgcttacat cacacccttc accagaccat gcatgaaaac 2372 
gggatgctct ttttatatgc atgtgaaaaa aactttaata aatagtgtaa tgttatgttt 2432 
tgaacctata tcttcgtata actcagaatc ttgaatccgc ctctgctcca ggt gtc 



Val 
575 



745 



750 



?S T C , 9t ? 933 a " gtg gca cca « aa 9tt aaa gtg aga gtt 
He Tyr Ser Val Glu lie Val Ala Pro Glu Gly Val Lys ? a ? Arg Val 

755 760 765 



2488 



2536 



2584 



2632 



aac ata att get get tgg ccg caa aat eta ggt cct agt gqc eta act 
Asn lie lie Ala Ala Trp Pro Gin Asn Leu Gly Pro Ser ITy Leu Ala 
580 585 5 9 o 

gag gat tea aga aga gta aac ttc act gtc tta tea gga act tea ata 
Glu Asp Ser Arg Arg Val Asn Phe Thr Val Leu Ser Gly ?£ Ser Me? 
595 600 605 

1,1 o Ct o at g " agt ggC att gct 9ca eta etc cat tea att cat 

Ala Cys Pro His Val Ser Gly lie Ala Ala Leu Leu His Ser lie Hxs 
610 615 620 

cct aaa tgg tea cca gct gca ate aaa tec gcg eta atg aca act gca 2680 
Pro Lys Trp Ser Pro Ala Ala lie Lys Ser Ala Leu Me? Thr Thr Ala 
" 630 635 

gac aca aca aac cac caa gga aaa cca ate atg gat ggt qac aca caa ?7?r 
Asp Thr Thr Asn His Gin Gly Lys Pro lie Me? Lp Gly Lp Kr Arg 

645 650 655 

K rf lt° 9CC 993 gCt gga Cat 9 ta aat c <=t gga aga tec 2776 

Ala Gly Leu Phe Ala lie Gly Ala Gly His Val Asn Pro Gly Arg Ser 
660 665 670 

gat gat ccc gga ttg ata tat gac att aat gca aat gac tat ate act 
Asp Asp Pro Gly Leu lie Tyr Asp lie Asn Ala Asn Lp Tyr lie ?£ 
675 680 685 

cac ctt tgc act att ggt tac aaa aac tct gaa ate etc age att act 
LSU <?* Thr Ile G ^ ^ Lys Asn Ser Glu He Leu Ser lie Thr 
690 695 700 

cac aag aat gtt age tgc cac gac gtt tta cag aaa aac agg ggt ttt 
His Lys Asn Val Ser Cys His Asp Val Leu Gin Lys Asn A^g Gly Phe 
705 710 715 

agt etc aat tac ccc tct att tec gta ate ttt aag gca gga aaa acq 
Ser Leu Asn Tyr Pro Ser lie Ser Val lie Phe L y ? Ala Gly Lys ?S 

725 730 735 

aga aaa atg ate aca agg aga gtg aca aat gtg ggg agt cct aat tea 
Arg Lys Met lie Thr Arg Arg Val Thr Asn Val Gly sL Pro Asn Ser 



2824 



2872 



2920 



2968 



3016 



3064 
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aaa ccg cga cgt ctg gta ttt aaa cat gtt aat caa agt tta agt tac 3112 
Lys Pro Arg Arg Leu Val Phe Lys His Val Asn Gin Ser Leu Ser Tyr 
770 775 780 

aga gtt tgg ttt ata tea agg aag aga att ggg act caa agg aga aqc 
Arg Val Trp Phe lie Ser Arg Lys Arg lie Gly Thr Gin Arg Arg Ser 
785 790 795 

The Ma cu, rT pi 3 ^ * t9 ^ 3tC a3C tCC aga * at aaa tac cag 
Phe Ala Glu Gly Gin Leu Met Trp lie Asn Ser Arg Asp Lys Tyr Gin 

DUU 805 810 



815 



<210> 8 
<211> 829 
<212> PRT 

<213> Solanum tuberosum 
<220> 

<221> misc_feature 
<222> (225).. (225) 

<223> The -Xaa' at location 225 stands for lie, Val, Leu, or Phe. 
<400> 8 

lie Leu Phe Asn Pro Phe Lys Tyr Pro His Gin lie lie Ser Thr Asn 
5 10 15 



3160 



3208 



3250 



aaa gtt aga agt cct att tea gtt gca tgg gca tea aag aag 
Lys Val Arg Ser Pro lie Ser Val Ala Trp Ala Ser Lys Lys 
820 8 25 

tgaaggctgt gectatttte aegtacaegg aaaataggca ggttacgtgc tataacatat 3310 

actactgata gtgtaaaaat tctttatact ateagegtag acagtaegta agtngaatct 3370 

attgttgtag caccaaagtt tcattgttcc gaacatttaa ttaggattct attactatat 3430 

tgtatcagca ccaaaagttt categtctta gttccaaaaa tttgattaag cttttaagtt 3490 

gcattgtcttagttccaaat atgttactat aacttgetga taaaaacgta aataattatc 3550 

aaatagggta ttgaacattc aaagaattta ggataaccaa ataaacaata aaaaaatgaa 3610 

aacacaaaat tgttcctatt tagtaatttt acaaatgtca attgttttga gaactcatcg 3670 

attttgeaat aaatttatag aagaacttgt ctattttagt aaaatataga tcagaatttc 3730 

cttgcttgtt caagtttcat tcttttcatt ttattttatt ttaaaaaaag acccaaagtt 3790 
tgcctcataa aagaattttc tcttatcata taagagggag ttagtgctga ctttcctctt 
atcatatccg tcgac 



3850 
3865 



21 



lie Pro Leu Phe Asn Phe Lys Tyr Asn Ser Met Glu Leu Asn Phe Gin 
20 25 



30 



Phe Tyr Phe Leu Cys Phe Leu Leu Cys Phe lie Pro Leu Leu Gin Ala 
35 40 



45 



Gin Asn Leu Gin Thr Tyr He Val Gin Leu His Pro Gin Hi 



50 



55 



s Ala Ser 



60 



Thr Arg Thr Pro Phe Ser Ser Lys Phe Gin Trp His Leu Se 
65 7 0 



75 



r Phe Leu 
80 



Glu Asn Phe Thr Asn lie Pro Leu Phe Asn Phe Lys Tyr lie Gin Trp 
85 90 



95 



Asn Ser lie Pro He Leu Phe Leu Cys Phe Tyr Ser Val Tyr Ser Pro 

ioo 105 no 

Ala Thr Ser lie Ser Ser Gly Glu Asn Ser Ser Ser Arg Leu Leu Tyr 
115 120 125 

Ser Tyr His Ser Ala Phe Glu Gly Phe Ala Ala Leu Leu Ser Glu Asn 
130 135 ldn 



Glu Leu Lys Ala Leu Lys Lys Ser Asn Asn Val Leu Ser lie Tyr Pro 

150 155 160 

Glu Arg Lys Leu Glu Val Gin Thr Thr Tyr Ser Tyr Lys Phe Leu Gly 
165 170 • 175 

Leu Ser Pro Thr Lys Glu Gly Thr Trp Leu Lys Ser Gly Phe Gly Arg 
180 185 190 

Gly Ala lie lie Gly Val Leu Asp Thr Gly lie Trp Pro Glu Ser Pro 

195 900 o^r 



Ser Phe Val Asp His Gly Met Ser Pro lie Pro Lys Lys Trp Lys Gly 
210 215 220 

Xaa Cys Gin Glu Gly Lys Asn Phe Asn Ser Ser Ser Cys Asn Arg Lys 



240 



22 



Leu lie Gly Ala Arg Phe Phe Gin lie Gly His Met Met Ala Ser Lys 
245 250 



255 



Thr Ser Lys Ser lie Asp Phe Met Glu Asp Tyr Val Ser Pro Arq Asp 
260 265 270 



Ser Gin Gly His Gly Thr His Thr Ala Ser Thr Ala Gly Gly Ala Pro 



275 



280 



285 



Val Pro Met Ala Ser Val Leu Gly Asn Gly Ala Gly Glu Ala Arg Gly 



295 



300 



Met Ala Pro Gly Ala His lie Ala lie Tyr Lys Val Cys Trp Ser Ser 
JUb 310 315 320 



Gly Cys Tyr Ser Ser Asp lie Leu Ala Ala Met Asp Val Ala lie Arg 
325 330 



335 



Asp Gly Val Asp He Leu Ser Leu Ser lie Gly Gly Phe Pro Val Pro 
340 345 35Q 



Leu Tyr Glu Asp Thr He Ala He Gly Ser Phe Arg Ala Met Glu Arg 

355 ->/-^ 



360 



365 



Gly lie Ser Val lie Cys Ala Ala Gly Asn Asn Gly Pro II 



370 



375 



y 

380 



Le Leu Ser 



Ser Val Ala Asn Glu Ala Pro Trp He Ala Thr He Gly Ala Ser Thr 
385 390 395 40Q 

Leu Asp Arg Lys Phe Pro Ala He He Gin Leu Gly Asn Gly Lys Tyr 
405 410 415 

Val Tyr Gly Glu Ser Leu Tyr Pro Gly Lys Gin Val His Asn Ser Gin 
420 425 43 0 

Lys Val Leu Glu He Val Tyr Leu Asn Asp Gly Asp Asn Gly Ser Glu 
435 440 445 



Phe Cys Leu Arg Gly Ser Leu Pro Arg Ala Lys Val His Gly Lys IU 
450 455 



4 60 
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Val Val Cys Asp Arg Gly Val Asn Gly Arg Ala Glu Lys Gly Gin Val 



470 



475 



480 



Val Lys Glu Ser Gly Gly Val Ala Met lie Leu Ala Asn Thr Ala Val 
485 490 495 



Asn Met Glu Glu Asp Ser Val Asp Val His Val Leu Pro Ala Thr 



500 



505 



Leu 



510 



He Gly Phe Asp Glu Ser lie Gin Leu Gin Ser Tyr Met Asn Ser Thr 
515 520 52 5 



Arg Lys Pro Thr Ala Arg He lie Phe Gly Gly Thr Val lie Gly Lys 



535 



540 



Ser Ser Ala Pro Ala Val Ala Gin Phe Ser Ser Arg Gly Pro Ser Phe 



550 



555 



560 



Thr Asp Pro Ser lie Leu Lys Pro Asp Val lie Ala Pro Gly Val Asn 



570 



575 



He lie Ala Ala Trp Pro Gin Asn Leu Gly Pro Ser Gl 
580 585 



y Leu Ala Glu 
590 



Asp Ser Arg Arg Val Asn Phe Thr Val Leu Ser Gly Thr S 



595 



600 



er Met Ala 



605 



Cys Pro His Val Ser Gly lie Ala Ala Leu Leu His Ser lie His Pro 



615 



620 



Lys Trp Ser Pro Ala Ala lie Lys Ser Ala Leu Met Thr Thr Ala Asp 
^ J 630 ^ ^ - 



635 



640 



Thr Thr Asn His Gin Gly Lys Pro lie Met Asp Gly Asp Thr Arg Ala 
645 650 



655 



Gly Leu Phe Ala lie Gly Ala Gly His Val Asn Pro Gly Arg Ser Asp 



665 



670 



Asp Pro Gly Leu lie Tyr Asp lie Asn Ala Asn Asp Tyr lie Thr Hi 
675 680 685 
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Leu Cys Thr lie Gly Tyr Lys Asn Ser Glu lie Leu Ser lie Thr His 
690 695 700 

Lys Asn Val Ser Cys His Asp Val Leu Gin Lys Asn Arg Gly Phe Ser 
705 710 715 720 

Leu Asn Tyr Pro Ser lie Ser Val lie Phe Lys Ala Gly Lys Thr Arg 
725 730 735 

Lys Met lie Thr Arg Arg Val Thr Asn Val Gly Ser Pro Asn Ser lie 
740 745 75Q 

Tyr Ser Val Glu lie Val Ala Pro Glu Gly Val Lys Val Arg Val Lys 
755 7 6 o 765 

Pro Arg Arg Leu Val Phe Lys His Val Asn Gin Ser Leu Ser Tyr Arg 
/0 775 780 

Val Trp Phe lie Ser Arg Lys Arg He Gly Thr Gin Arg Arg Ser Phe 
785 790 795 800 

Ala Glu Gly Gin Leu Met Trp He Asn Ser Arg Asp Lys Tyr Gin Lys 
805 810 815 

Val Arg Ser Pro He Ser Val Ala Trp Ala Ser Lys Lys 
820 8 25 



<210> 9 

<211> 2492 

<212> DNA 

<213> Solanum tuberosum 
<220> 

<221> misc_feature 

<222> (675).. (675) 

<223> n is any nucleotide base (A, T, G, or C) 
<220> 

<221> CDS 

<222> (3).. (2489) 

<223> 



<400> 9 



25 



ga att ctg ttc aac ccc ttt aaa tac ccc cat caa att ata tea aca 
lie Leu Phe Asn Pro Phe Lys Tyr Pro His Gin lie lie Ser T h r 

5 10 15 

aac att cca tta ttc aac ttc aaa tat aat tea atg gaa etc aat ttc 
Asn lie Pro Leu Phe Asn Phe Lys Tyr Asn Ser Met Glu Leu Asn Pne 



30 



t ^ t CtC t9t tt:t Cta CtC W tfct att <=cc ctg eta caa 
Gin Phe Tyr Phe Leu Cys Phe Leu Leu Cys Phe lie Pro Leu Leu Gin 



40 



45 



55 



60 



tea aca aga acc cct ttt agt tct aaa ttt cag tgg cac ctt tea ttt 
Ser Thr Arg Thr Pro Phe Ser Ser Lys Phe Gin Trp His Leu Ser Phe 



70 



75 



ctt gaa aat ttc aca aac att cca tta ttc aac ttc aaa t-at- * + + ^ 
Leu Glu Asn Phe Thr Asn Xle Pro Leu Phe Asn Hi £ T yr £ ^ 

85 90 95 



tgg aac tea att cca att cta ttt etc tgt ttc tac tct atf 
Trp Asn Ser He Pro He Leu Phe Leu Cys Phe Tyr Ser Val Tyr Ser 

110 



!00 105 



130 



135 



140 



£ in i:i i" s," rr« ™ s ™ %> '« «• «„ 

155 



145 LSU LyS Ala Leu L ^ L V S Ser Asn Asn Val Leu Ser lie Tyr 



Pro ri g I 99 I f 9 C " 539 g " ° aa aca act tat tct tac aag ttc tta 
Pro Glu Arg Lys Leu Glu Val Gin Thr Thr Tyr Ser Tyr Lys pL Leu 



165 



170 



175 



So Glv If? ^ *? 8 g " Ctt gat aCt att ^9 "a gaa agt 

Arg Gly Ala le lie Gly Val Leu Asp Thr Gly lie Trp Pro Glu Ser 

195 200 205 

5 S £ SJ S S SS K £ S i2 S 5 £ 3 - 

215 220 



47 



95 



143 



iti £ £ £2 is £ s s: s; n: s: s i" s £ 191 



239 



287 



335 



£ s s= | s: £ s« si a e 2 E - - - 2 - 

115 120 125 

s £ £ £ s« s £ 1" - e is - - - s: «. 



527 



t c 9t n Ct gaa ggt act tta aag tct gga ttt qqt 57S 

Gly Leu Ser Pro Thr Lys Glu Gly Thr Trp Leu Lys Ser Sy P^e GlJ 

180 185 190 



623 



671 



26 



ggt ntc tgc caa gaa gga aaa aac ttc aat tct tea agt tgc aat cqc 
Gly Xaa Cys Gin Glu Gly Lys Asn Phe Asn Ser Ser Ser Cys Asn Sg 



235 



gat tct caa ggc cat ggt aca cat aca gca tct act gca ggg gga act 
Asp Ser Gin Gly His Gly Thr His Thr Ala Ser Thr La Gly lly 111 
275 280 



285 



ccc gtt cca atg gcg agt gtg ctt gga aat gga gca gga gag get caa 
Pro val Pro Met Ala Ser Val Leu Gly Asn Gly Ala Gly Glu 111 Arg 
290 295 300 

ggg atg gec cct ggt get cat ate gcg ata tac aaa gtt tqt tcra tct 
Gly Met Ala Pro Gly Ala His lie Ala lie Tyr Lys ? a l Cys Kp Ser 

uo 310 315 



340 



345 



350 



cca ctt tat gag gat act att get att ggc agt ttt cga get ata aaa 
Pro Leu Tyr Glu Asp Thr lie Ala lie Gly Ser Phe Arg Ala Met Glu 
355 360 365 



370 



375 



380 



Ser IT f? 939 ^ CCt tgg 3tt gcC act a " get age 

Ser Ser Val Ala Asn Glu Ala Pro Trp lie Ala Thr lie Gly Ala Ser 



385 



390 



395 



719 



aag ctt att ggt gca agg ttt ttc cag ata gga cac atg atg qca tea 767 
Lys Leu lie Gly Ala Arg Phe Phe Gin lie Gly His Met" Met" Til Ser 

245 250 255 

Lvs ?hr Ser 1°* ?J* ^ atg gag gat tat * ta tc * cct cga 815 

Lys Thr Ser Lys Ser lie Asp Phe Met Glu Asp Tyr Val Ser Pro Arg 



863 



911 



959 



1007 



Ser G?v dl I ^ ^ ^ * ta C " gCa gCa at ? ^ get att 

Ser Gly Cys Tyr Ser Ser Asp lie Leu Ala Ala Met Asp Val Ala lie 

325 330 • 335 

Ar"g Tsl III £1 f aC T " g tCt C " tCa att ggt «t ttc cct gtt 1055 
Arg Asp Gly Val Asp lie Leu Ser Leu Ser lie Gly Gly Phe Pro Val 



1103 



cgt gga att tea gtt ata tgt get gca gga aat aat ggt cca att eta 11 M 

Arg Gly He Ser Val lie Cys Ala Ala Gly Asn Asn lly Pro lie Leu 



1199 



aca ctt gac agg aaa ttt cca gca ata att cag eta ggt aat aac aaa 1947 
Thr Leu Asp Arg Lys Phe Pro Ala lie lie Gin Leu Gly Asn ITy Lys ^ 

Tyr ?al Tvr rf T " 9 t3C CCg ggC aaa caa 9" cat aat tct 
Tyr Val Tyr Gly Glu Ser Leu Tyr Pro Gly Lys Gin Val His Asn Ser 

420 425 4 3o 

cag aaa gtt ctt gag att gtt tat etc aat gac ggt gat aat qaa aat 
Gin Lys Val Leu Glu lie Val Tyr Leu Asn Asp Gly Asp Tsn lly sir 
435 440 445 



1295 



1343 



27 



tl T 393 999 tCt ° tg CCa aga gct aaa 9 tc gga aaa 1391 

Glu Phe Cys Leu Arg Gly Ser Leu Pro Arg Ala Lys Val His Gly Lys 

450 455 460 

iTi fi C9t 993 9 " aat 993 aga gCa gag aaa Mt caa 14 39 

He Val Val Cys Asp Arg Gly Val Asn Gly Arg Ala Glu Lys Gly Gin 
465 470 



475 



acg cga aaa cca aca gct cga ate ata ttt gga gga aca gtt ata aaa 
Thr Arg Lys Pro Thr Ala Arg He lie Phe Gly Gly Thr ?al lie Gly 



530 535 



540 



aaa tct agt gca cct gct gta gca caa ttt tct tea agg ggt cca agt 
Lys Ser Ser Ala Pro Ala Val Ala Gin Phe Ser Ser Arg Gly Pro Ser 
54 5 550 



555 



gat cct tca att c tc aaa cct gat gtg att gct cca ggt gtc 
Phe Thr Asp Pro Ser lie Leu Lys Pro Asp Val lie Ala Pro Gly Val 

560 5 6 5 --- y 



570 575 



gag gat tea aga aga gta aac ttc act gtc tta tca gga act tca atg 
Glu Asp Ser Arg Arg Val Asn Phe Thr Val Leu Ser Gly Thr Ser Met 
595 



600 6 05 



6J0 615 



620 



p™ l" 9Ct 903 3tC aaa tCC gc 9 cta at 9 aca ^t gca 

Pro Lys Trp Ser Pro Ala Ala lie Lys Ser Ala Leu Met Thr Thr Ala 



62 5 630 



635 



gac aca aca aac cac caa gga aaa cca ate atg gat ggt qac aca caa 
Asp Thr Thr Asn His Gin Gly Lys Pro lie Me? Asp Gly Asp ?hr Sg 

° 645 650 655 

get gga ctt ttc gee ata gga gct gga cat gta aat cct gga aga tec 

Ala Gly Leu Phe Ala lie Gly Ala Gly His Val Asn Pro Gly Arg Ser 

660 665 670 

28 



1487 



iJ f ? ? ^ aa 99 9gt gtt gcc atg atc cta 9 ca aat aca 

Val Val Lys Glu Ser Gly Gly Val Ala Met lie Leu Ala Asn Thr Ala 
480 485 490 495 

Si f 9 r a<3 ^ 9at tCt gtg gaC gta cat gtc cta cct 9" aca 1535 

Val Asn Met Glu Glu Asp Ser Val Asp Val His Val Leu Pro Ala Thr 

500 505 510 

t^, 9 Tr rf ^ 9aC 933 tCa att cag tfc 9 caa age tat atg aac tca 1583 
Leu lie Gly Phe Asp Glu Ser lie Gin Leu Gin Ser Tyr Met Asn Ser 
515 520 525 



1631 



1679 



1727 



aac ata att get gct tgg ccg caa aat cta ggt cct agt ggc ctg gct 1775 
Asn lie lie Ala Ala Trp Pro Gin Asn Leu Gly Pro Ser Gly Leu Ala 
580 585 59Q 



1823 



get tgt cct cat gtt agt gge att gct gca cta etc cat tca att cat 1871 
Ala Cys Pro His Val Ser Gly lie Ala Ala Leu Leu His Ser lie His 



1919 



1967 



2015 



gat gat ccc gga ttg ata tat gac att aat gca aat gac tat ate act 
Asp Asp Pro Gly Leu lie Tyr Asp lie Asn Ala Asn Asp Tyr lie Thr 



675 680 



685 



700 



cac aag aat gtt age tgc cac gac gtt tta cag aaa aac agg ggt ttt 
His Lys Asn val Ser Cys His Asp Val Leu Gin Lys Asn Arg Gly Phe 
705 710 



715 



770 775 



780 



aga gtt tgg ttt ata tea agg aag aga att ggg act caa agg aga age 
Arg Val Trp Phe lie Ser Arg Lys Arg lie Gly Thr Gin Arg Arg Ser 
785 790 



795 



aaa gtt aga agt cct att tea gtt gca tgg gca tea aag aag tga 
Lys Val Arg Ser Pro He Ser Val Ala Trp Ala Ser Lys Lys 
820 8 25 



2063 



cac ctt tgc act att ggt tac aaa aac tct gaa ate etc age att act 2111 
His Leu Cys Thr lie Gly Tyr Lys Asn Ser Glu lie Leu Ser lie Thr 
690 695 



2159 



2207 



agt etc aat tac ccc tct att tec gta ate ttt aag gca gga aaa acg 
Ser Leu Asn Tyr Pro Ser lie Ser Val lie Phe Lys Ala Gly Lys Thr 
UU 725 730 735 

aga aaa atg ate aca agg aga gtg aca aat gtg ggg agt cct aat tea 2255 
Arg Lys Met lie Thr Arg Arg Val Thr Asn Val Gly Ser Pro Asn Ser 
740 745 750 

ate tac tea gtt gaa att gtg gca cca gaa gga gtt aaa gtg aga gtt 2303 
He Tyr Ser Val Glu lie Val Ala Pro Glu Gly Val Lys Val Arg Val 
755 760 765 



aaa ccg cga cgt ctg gta ttt aaa cat gtt aat caa agt tta agt tac 2351 
Lys Pro Arg Arg Leu Val Phe Lys His Val Asn Gin Ser Leu Ser Tyr 



2399 



ttt gca gaa gga caa ttg atg tgg ate aac tec aga gat aaa tac cag 2447 

Phe Ala Glu Gly Gin Leu Met Trp lie Asn Ser Arg Asp Lys Tyr Gin 

oUU ROS oin 

810 815 



2492 



<210> 10 
<211> 829 
<212> PRT 

<213> Solanum tuberosum 
<220> 

<221> misc_feature 
<222> (225) . . (225) 

<223> The 'Xaa' at location 225 stands for lie, Val, Leu, or Phe. 
<400> 10 

lie Leu Phe Asn Pro Phe Lys Tyr Pro His Gin lie lie Ser Thr Asn 
15 10 15 



29 



He Pro Leu Phe Asn Phe Lys Tyr Asn Ser Met Glu Leu Asn Phe Gin 
20 25 



30 



Phe Tyr Phe Leu Cys Phe Leu Leu Cys Phe lie Pro Leu Leu Gin 



35 



40 



Ala 



45 



Gin Asn Leu Gin Thr Tyr lie Val Gin Leu His Pro Gin Hi 



50 



55 



s Ala Ser 



60 



Thr Arg Thr Pro Phe Ser Ser Lys Phe Gin Trp His Leu Ser 

70 



75 



Phe Leu 
80 



Glu Asn Phe Thr Asn lie Pro Leu Phe Asn Phe Lys Tyr lie Gin 



85 



90 



95 



Trp 



Asn Ser lie Pro lie Leu Phe Leu Cys Phe Tyr Ser Val Tyr Ser Pro 
100 105 110 

Ala Thr Ser lie Ser Ser Gly . Glu Asn Ser Ser Ser Arg Leu Leu Tyr 
115 120 125 



Ser Tyr His Ser Ala Phe Glu Gly Phe Ala Ala Leu Leu Ser Glu 



135 



Asn 



140 



Glu Leu Lys Ala Leu Lys Lys Ser Asn Asn Val Leu Ser lie Tyr Pro 

150 155 160 



Glu Arg Lys Leu Glu Val Gin Thr Thr Tyr Ser Tyr Lys Phe Leu Gly 
165 170 175 

Leu Ser Pro Thr Lys Glu Gly Thr Trp Leu Lys Ser Gly Phe Gly Arg 
180 185 190 

Gly Ala lie lie Gly Val Leu Asp Thr Gly He Trp Pro Glu Ser Pro 
195 ?nn 



Ser Phe Val Asp His Gly Met Ser Pro lie Pro Lys Lys Trp Lys Gly 
Xaa Cys Gin Glu Gly Lys Asn Phe Asn Ser Ser Ser Cys Asn Arg Lys 



230 



235 



240 



30 



Leu lie Gly Ala Arg Phe Phe Gin lie Gly His Met Met Ala Ser Lys 
245 250 255 

Thr Ser Lys Ser lie Asp Phe Met Glu Asp Tyr Val Ser Pro Arg Asp 
260 265 270 



Ser Gin Gly His Gly Thr His Thr Ala Ser Thr Ala Gly Gly Ala Pro 
275 280 285 



Val Pro Met Ala Ser Val Leu Gly Asn Gly Ala Gly Glu Ala Arq Glv 
290 295 300 



Met Ala Pro Gly Ala His lie Ala lie Tyr Lys Val Cys Trp Ser Ser 
305 310 315 320 

Gly Cys Tyr Ser Ser Asp lie Leu Ala Ala Met Asp Val Ala He Arg 
325 330 335 

Asp Gly Val Asp He Leu Ser Leu Ser He Gly Gly Phe Pro Val Pro 
340 345 350 

Leu Tyr Glu Asp Thr He Ala He Gly Ser Phe Arg Ala Met Glu Arq 
355 360 365 



Gly He Ser Val He Cys Ala Ala Gly Asn Asn Gly Pro He Leu S 
370 375 380 



er 



Ser Val Ala Asn Glu Ala Pro Trp He Ala Thr He Gly Ala Ser Thr 
385 390 395 4 00 



Leu Asp Arg Lys Phe Pro Ala He He Gin Leu Gly Asn Gly Lys Tyr 
405 410 Y 



415 



Val Tyr Gly Glu Ser Leu Tyr Pro Gly Lys Gin Val His Asn Ser Gin 

420 425 4 3o 

Lys Val Leu Glu lie Val Tyr Leu Asn Asp Gly Asp Asn Gly Ser Glu 

43 5 440 445 



Phe Cys Leu Arg Gly Ser Leu Pro Arg Ala Lys Val His Gly Lys IU 
450 455 460 



31 



Val val Cys Asp Arg Gly Val Asn Gly Arg Ala Glu Lys Gly Gin Val 

° 475 480 



Val Lys Glu Ser Gly Gly Val Ala Met lie Leu Ala Asn Thr Ala Val 

4 o 5 



490 



495 



Asn Met Glu Glu Asp Ser Val Asp Val His Val Leu 
500 505 



Pro Ala Thr Leu 
510 



He Gly Phe Asp Glu Ser lie Gin Leu Gin Ser Tyr Met Asn Ser 
515 520 



Thr 



525 



Arg Lys Pro Thr Ala Arg lie lie Phe Gly Gly Thr Val lie Gly Lys 



540 



Ser Ser Ala Pro Ala Val Ala Gin Phe Ser Ser Arg Gly Pro S er Phe 



550 



555 



560 



Thr Asp Pro Ser lie Leu Lys Pro Asp Val lie Ala Pro Gly Val Asn 
565 "0 575 



lie lie Ala Ala Trp Pro Gin Asn Leu Gly Pro Ser Gly Leu Ala Glu 



585 



590 



Asp Ser Arg Arg Val Asn Phe Thr Val Leu Ser Gly Thr Ser Met Ala 



600 



605 



Cys Pro His Val Ser Gly lie Ala Ala Leu Leu His Ser lie Hi 



615 



s Pro 



620 



Lys Trp Ser Pro Ala Ala lie Lys Ser Ala Leu Met Thr Thr Ala Asp 



635 



640 



Thr Thr Asn His Gin Gly Lys Pro lie Met Asp Gly Asp Thr Arg Ala 
645 650 



655 



Gly Leu Phe Ala lie Gly Ala Gly His Val Asn Pro Gly Arg Ser Asp 
660 665 670 



Asp Pro Gly Leu lie Tyr Asp lie Asn Ala Asn Asp Tyr lie Thr Hi, 



680 



685 



32 



Leu Cys Thr lie Gly Tyr Lys Asn Ser Glu lie Leu Ser lie Thr Hi, 

by b 



700 



Lys Asn Val Ser Cys His Asp Val Leu Gin Lys Asn Arg Gly Phe Ser 

710 71 5 720 

Leu Asn Tyr Pro Ser lie Ser Val lie Phe Lys Ala Gly Lys Thr Arg 

730 735 

Lys Met lie Thr Arg Arg Val Thr Asn Val Gly Ser Pro Asn Ser lie 
Tyr Ser Val Glu lie Val Ala Pro Glu Gly Val Lys Val Arg Val Lys 
Pro Arg Arg Leu Val Phe Lys His Val Asn Gin Ser Leu Ser Tyr Arg 



775 780 



e 

800 



Val Trp Phe lie Ser Arg Lys Arg lie Gly. Thr Gin Arg Arg Ser Pn 

790 795 go 

Ala Glu Gly Gin Leu Met Trp lie Asn Ser Arg Asp Lys Tyr Gin Lys 

810 Q15 

Val Arg Ser Pro lie Ser Val Ala Trp Ala Ser Lys Lys 
820 825 



<210> 11 

<211> 3140 

<212> DNA 

<213> Solarium tuberosum 
<220> 

<221> CDS 

<222> (1) . . (2298) 

<223> 



<220> 

<221> misc_feature 

<222> (2549) . . (2549) 

<223> n is any nucleotude base (a, t, g, or c) 

<400> 11 



act cat tta ttc tec ttt eta tgt ctt tta eta tgt ttt gtt tqc ata 48 
Thr Hxs Leu Phe Ser Phe Leu Cys Leu Leu Leu Cys Phe Sal Cys lie 
5 10 15 

nn K ri 3 l at t" 9 C f a aCt taC ata gtt ca 9 tta cat cca "t gga 96 
Gin Ala Gin Asp Leu Gin Thr Tyr lie Val Gin Leu His Pro His Gly 



20 25 



30 



gca aca aga ccc cct ttt age tct aaa eta caa tgg cac ctt tct ttc 
Ala Thr Arg Pro Pro Phe Ser Ser Lys Leu Gin Trp His Leu Ser Phe 



40 



45 



ctt gca aaa gca gtt tec tct gga gaa caa gac teg tct tct cgt ctt 
Leu Ala Lys Ala Val Ser Ser Gly Glu Gin Asp Ser Ser Ser Arg Le 

55 



u 

60 



ttg tac tct tac cat tct gcg atg gaa ggt ttt gca get cga etc act 
Leu Tyr Ser Tyr His Ser Ala Met Glu Gly Phe Ala La Arg Leu 
65 70 75 80 

gaa gat gag gtt gag ttg tta agg gaa tct aat gat gtg ttg tcq ata 
Glu Asp Glu Val Glu Leu Leu Arg Glu Ser Asn Asp Sal Leu Ser lie 

85 



90 95 



ttg gga tta agt cca acg aga gaa gga get tgg ttg aag tct gga ttt 
Leu Gly Leu Ser Pro Thr Arg Glu Gly Ala Trp Leu Lys Ser Gly Phe 
H5 120 



125 



ggt cga ggg gC g ate att gga gtg ttg gat act gga gtt tgq cca aaa 
Gly Arg Gly Ala He lie Gly Val Leu L P Thr ?? y Sal Pro Glu 



135 



140 



Ser Pro T I* * CBt 999 atg CCa CCt cca caa aag tgg 

Ser Pro Ser Phe Asp Asp His Gly Met Pro Pro Ala Pro Gin Lys Trp 

150 15 5 160 

agg ggt gtc tgc caa gga gga cag gat ttt aat tct tct aqt tat aat 
Arg Gly Val Cys Gin Gly Gly Gin Asp Phe Asn Ser Ser Ser Cys Asn 
165 170 175 

cgc aag ctt att ggt gca agg ttt ttc aga aaa gga cat cgt gtg get 
Arg Lys Leu lie Gly Ala Arg Phe Phe Arg Lys Gly His Arg Sal Ala 



180 185 



190 



S * tl ? l ca tca cca S at gca gtg gag gaa tat gtg teg cca egg 

Ser Met Thr Ser Ser Pro Asp Ala Val Glu Glu Tyr Sal Ser Pro Arg 
195 200 



205 



gat tec cat ggc cat ggt aca cat aca gca tec act get gga qqa qct 
Asp Ser Hxs Gly His Gly Thr His Thr Ala Ser Thr Ala Gly Gly 2a 

1U 21 $ 220 



144 



192 



240 



288 



To lit ^ g C " g " Btt Cag aCt aCt tat tct tac «g ttc 336 

Arg Ala Glu Arg Arg Leu Glu He Gin Thr Thr Tyr Ser Tyr Lys Phe 

100 105 . 110 



384 



432 



480 



528 



576 



624 



672 



34 



IT £? p T 9 If 99 9tg ctc " a aat gga gca ggg g ct c s a 

Ala val Pro Leu Ala Gly Val Leu Gly Asn Gly Ala Gly Glu Ala Arg 
225 230 235 240 

?? 9 ??° ° Cg ggt gCC C3C att gCa ata tat aaa 9 ta tgc tag ttc 

Gly Met Ala Pro Gly Ala His lie Ala lie Tyr Lys Val Cys Trp Phe 
245 250 255 

agt ggt tgt tac age tct gat ata ctt gca gca atg gat gtg qcc ate 
Ser Gly Cys Tyr Ser Ser Asp lie Leu Ala Ala Met Asp Val Ala lie 
260 265 270 

aga gat gga gta gac ata ttg tea ctc tea ctt ggt ggc ttc cct att 
Arg Asp Gly Val Asp lie Leu Ser Leu Ser Leu Gly Gly Phe Pro He 
275 280 285 

cca ctt tat gat gat act att gee att gga agt ttc ega gec atg gag 
Pro Leu Tyr Asp Asp Thr lie Ala lie Gly Ser Phe Arg Ala Met Glu 
290 295 300 

cat gga att tea gtt ata tgt get gca ggg aat aat gga cca ate caa 
His Gly lie Ser Val lie Cys Ala Ala Gly Asn Asn Gly Pro lie Gin 
305 310 315 320 

agt tea gta gee aac ggt get cct tgg att gec act att ggt get age 1008 
Ser Ser Val Ala Asn Gly Ala Pro Trp He Ala Thr lie Gly Ala Ser 



325 330 



y 

335 



aca ctt gac agg aga ttt cca gcg tea gtt cag tta ggc aac gga aag 
Thr Leu Asp Arg Arg Phe Pro Ala Ser Val Gin Leu Gly Asn Gly Lys 



345 350 



o^ C T ° tg l a ° 993 933 tCC ttg tac cct 9^ aa g aaa cct age tct 

Phe Leu Tyr Gly Glu Ser Leu Tyr Pro Gly Lys Lys Val Pro Ser Ser 



355 360 



365 



720 



768 



816 



864 



912 



960 



1056 



1104 



cag aag aat ctt gag ate gtt tat gta aag gat aag gac aag gga agt 1152 
Gin Lys Asn Leu Glu lie Val Tyr Val Lys Asp Lys Asp Lys Gly Ser 
370 375 380 

r 33 It* n q ° ttg 393 993 tCg ° ta tCa aaa g ca caa gtc ega ggg aaa 1200 
Glu Phe Cys Leu Arg Gly Ser Leu Ser Lys Ala Gin Val Arg Gly Lys 

385 390 395 4 oo 

m! 9 f ? ,f? ^ gt gat agg gga gtc aat gga a gg g ca g aa aaa ggc c ag i 2 4 8 

Met Val Val Cys Asp Arg Gly Val Asn Gly Arg Ala Glu Lys Gly Gin 
405 410 415 

gtt gtg aag gag gca ggt ggt get gec atg ate tta gca aat aca gca 1296 
Val Val Lys Glu Ala Gly Gly Ala Ala Met lie Leu Ala Asn Thr Ala 
420 425 430 

! tg 939 933 gat tCC 3tt gat g fcc cat g fcc ctc cca gca acg 1344 
He Asn. Met Glu Glu Asp Ser lie Asp Val His Val Leu Pro Ala Thr 
435 440 445 



35 



ttg att ggc ttc gat gaa tea att caa tta caa aac tac ctg aac tea 
Leu lie Gly Phe Asp Glu Ser lie Gin Leu Gin Asn Tyr Leu Asn Ser 
450 455 



460 



?hr n ga o Ca ™ a g f cga ttc ata ttfc gga gga acg gta ata gga 

Thr Lys Arg Pro Thr Ala Arg Phe lie Phe Gly Gly Thr Val lie Gly 
465 470 475 48 o 

aag tct aga gca cct gca gta get cag ttt teg tea agg ggg cca age 
Lys Ser Arg Ala Pro Ala Val Ala Gin Phe Ser Ser Arg Gly Pro Ser 



485 49 0 



495 



tat act gat cct tea att etc aaa cct gat ttg att get cca ggg gta 
Tyr Thr Asp Pro Ser lie Leu Lys Pro Asp Leu lie Ala Pro Gly Vat 



500 505 



510 



aac ata att gec get tgg cca caa aac tta ggc ccc agt ggt ctt ccc 
Asn lie lie Ala Ala Trp Pro Gin Asn Leu Gly Pro Ser Gly Leu Pro 
51 5 520 



525 



r a , a f fc c ca n ga aga gta aat ttc act gtt atg tca g gg acc tea atg 

Glu Asp Ser Arg Arg Val Asn Phe Thr Val Met Ser Gly Thr Ser Met 
530 535 



540 



625 630 



635 640 



Arg Gly Phe 

645 650 655 

tit f a aat ^ ac ccc tca att tca ata act ttc aga gca gg a a t g act 

Ser Leu Asn Tyr Pro Ser lie Ser lie Thr Phe Arg Ala Gly Met Thr 
660 665 670 



1392 



1440 



1488 



1536 



1584 



1632 



1680 



r* o u gta 993 a " gCC gca ttg ctc cat tca 9^ cat 

Ala Cys Pro His Val Ser Gly lie Ala Ala Leu Leu His Ser Ala His 

550 555 560 

1" CCa gCa gca ata a g a tcc g^a tta atg acc act gca 1728 

Pro Lys Trp Thr Pro Ala Ala He Arg Ser Ala Leu Met Thr Thr Ala 
565 570 575 

gat aca get gat cat atg gga aaa cca ate atg gat gga gat gca cca 1776 
Asp Thr Ala Asp His Met Gly Lys Pro lie Me? Asp Gly Lp ITa Pro 
580 585 59Q 



If a T tt g ? a gct gga gct gga cac gtg aac cct gg a a ga gee 

Ala Lys Leu Phe Ala Ala Gly Ala Gly His Val Asn Pro Gly Arg Ala 
595 600 6 05 

if ? 3t D Ct ^ a " 9 ata tat gac atC cag gtt gat g aa ta t ate act 
He Asp Pro Gly Leu lie Tyr Asp lie Gin Val Asp Glu Tyr lie Thr 
610 615 6 20 

cat ctt tgc act ate gga tac aga aat tct gaa gtc ttc age att act 1920 
His Leu Cys Thr lie Gly Tyr Arg Asn Ser Glu Val Phe Ser lie Thr 



1824 



1872 



cat agg aat gtc age tgc cat gac att tta cag aac aac agg ggt ttc 1968 
His Arg Asn Val Ser Cys His Asp lie Leu Gin Asn Asn Aro Gil Phe 



2016 



aga aag ata -ate aag agg aga gta aca aat gtg ggg aac cct aac tct 2064 
Arg Lys lie lie Lys Arg Arg Val Thr Asn Val Gly Asn Pro Asn Ser 
675 680 685 

n! T° l ca f ? f ° att gag gca cct gag gga gtc aaa a ga gtg 2112 

lie Tyr Ser Val Asp lie Glu Ala Pro Glu Gly Val Lys Sal Arg Vl 
690 695 700 

aag cca cgt cgt ctg ata ttt aaa cat gtg aac caa age tta age tat 2160 
Lys Pro Arg Arg Leu lie Phe Lys His Val Asn Gin Ser Leu Ser Tyr 
705 710 715 7 20 

aga gtt tgg ttt ata tea cga aag awa ata gag tct aaa agg atq aqc 2208 
Arg Val Trp Phe lie Ser Arg Lys Xaa lie Glu Ser Lys Arg Met Ser 
725 730 735 

HI ITa Glu ril Pi 3 ™* t9g " C aat gta gga aac aaa g cc ^ 2256 

Phe Ala Glu Gly Gin Leu Thr Trp Phe Asn Val Gly Asn Lys Ala Thr 

740 745 750 

aaa gtt aaa agt cct att tec gtc aca tgg gca tea atg aag 229 8 
Lys Val Lys Ser Pro He Ser Val Thr Trp Ala Ser Met Lys 
755 760 765 

tgatcactat caccactatc acaagcacca tatatttcat tgtcttagtt caaaatttcc 2358 

aattaggaat ttcacatcac attataaatt gatgttagag cagatacact ttatctttcc 2418 

acaaagaaga aatgatcgat aatcattgaa atgatttgtg ttttactaag tagatgtgtc 2478 

tccacaatgt taagaagtat taatatgtat aaatagatta gacaaagcac gagattgege 2538 

ctgagtgagg nattttctca agtttacacc ttttgaacta aattactcat aaaccagtat 2598 

gacagacaaa aaattcaaga aattggcgag gcaaaagaaa acatacaata taatctcaac 2658 

ttttaacaaa ttgeaageca tttgaattag cataccgctc cataaatctc atgaacctgt 2718 

cccagtctcg tggagtcege ataatatact tagcttcaat tcctgcaggc tttccattaa 2778 

caaacttagc attgacatca actgaegtta gaaccccttc ttegtcaate atgtagaatc 2838 

cagtgatatc ccctacttca ccagatgaat caaataegga gggttgatca aacctgaata 2898 

tagccatacc atttgtccat cccttgactt tgttaatttc acatctggta ttgtttgctc 2958 

atcagttcct tgtatgaact gaatttttgg ttgaaccatc attatacata gtctggacat 3018 

tttctggttt ttgatattgg tactgaaacg egaaegggat aggcacaatc gttggccaat 3078 

tgaatgaaga acctgcactt tgatgaacta tecttgatge tattcctaca gtacatgaca 3138 
ca 

3140 

<210> 12 

37 



<211> 766 

<212> PRT 

<213> Solarium tuberosum 
<220> 

<221> misc_feature 

<222> (729).. (729) 

<223> The -xaa' at location 729 stands for Lys, or lie. 

<400> 12 

Thr His Leu Phe Ser Phe Leu Cys Leu Leu Leu Cys Phe Val Cys lie 



10 



15 



Gin Ma Gin Asp Leu Gin Thr Tyr He Val Gin Leu His Pro His Gly 
20 25 30 

Ala Thr Arg Pro Pro Phe Ser Ser Lys Leu Gin Trp His Leu Ser Phe 



35 40 



45 



Leu Ma Lys Ala Val Ser Ser Gly Glu Gin Asp Ser Ser Ser Arg Leu 
DU 55 60 

Leu Tyr Ser Tyr His Ser Ala Met Glu Gly Phe Ala Ala Arg Leu Thr 

70 75 80 

Glu Asp Glu Val Glu Leu Leu Arg Glu Ser Asn Asp Val Leu Ser lie 
85 90 95 

Arg Ala Glu Arg Arg Leu Glu He Gin Thr Thr Tyr Ser Tyr Lys Phe 
100 105 no 

Leu Gly Leu Ser Pro Thr Arg Glu Gly Ala Trp Leu Lys Ser Gly Phe 
115 120 125 

Gly Arg Gly Ala lie lie Gly Val Leu Asp Thr Gly Val Trp Pro Glu 
u 135 140 

Ser Pro Ser Phe Asp Asp His Gly Met Pro Pro Ala Pro Gin Lys Trp 

150 155 160 

Arg Gly Val Cys Gin Gly Gly Gin Asp Phe Asn Ser Ser Ser Cys Asn 
165 170 i 75 



38 



Arg Lys Leu lie Gly Ala Arg Phe Phe Arg Lys Gly His Arg Val 
180 185 190 



Ala 



Ser Met Thr Ser Ser Pro Asp Ala Val Glu Glu Tyr Val Ser Pro Arg 
195 200 205 



Asp Ser His Gly His Gly Thr His Thr Ala Ser Thr Ala Gly Gly Ale 
1U 215 220 



Ala Val Pro Leu Ala Gly Val Leu Gly Asn Gly Ala Gly Glu Ala Arg 



235 



240 



Gly Met Ala Pro Gly Ala His lie Ala lie Tyr Lys Val Cys Trp 
2^5 250 



Phe 



255 



Ser Gly Cys Tyr Ser Ser Asp lie Leu Ala Ala Met Asp Val Ala lie 
' 260 265 



270 



Arg Asp Gly Val Asp lie Leu Ser Leu Ser Leu Gly Gly Phe Pro II 
275 280 



285 



Pro Leu Tyr Asp Asp Thr lie Ala lie Gly Ser Phe Arg Ala Met Glu 



295 



300 



His Gly lie Ser Val lie Cys Ala Ala Gly Asn Asn Gly Pro lie Gin 



310 



315 



320 



Ser Ser Val Ala Asn Gly Ala Pro Trp lie Ala Thr lie Gly Ala Ser 
325 330 



335 



Thr Leu Asp Arg Arg Phe Pro Ala Ser Val Gin Leu Gly Asn Gl 



340 



345 



350 



y Lys 



Phe Leu Tyr Gly Glu Ser Leu Tyr Pro Gly Lys Lys Val Pro Ser Ser 
35 5 360 



365 



Gin Lys Asn Leu Glu lie Val Tyr Val Lys Asp Lys Asp Lys Gly Sei 



Glu Phe Cys Leu Arg Gly Ser Leu Ser Lys Ala Gin Val Arg Gly Lys 



395 



400 



39 



Met Val Val Cys Asp Arg Gly Val Asn Gly Arg Ala Glu Lys Gly Gin 
405 410 



415 



Val Val Lys Glu Ala Gly Gly Ala Ala Met lie Leu Ala Asn Thr Ala 
420 425 



430 



He Asn Met Glu Glu Asp Ser lie Asp Val His Val Leu Pro Ala Thr 
435 440 



445 



Leu lie Gly Phe Asp Glu Ser lie Gin Leu Gin Asn Tyr Leu Asn 



455 



Ser 



460 



Thr Lys Arg Pro Thr Ala Arg Phe He Phe Gly Gly Thr Val lie Gly 
465 470 480 



475 



Lys Ser Arg Ala Pro Ala Val Ala Gin Phe Ser Ser Arg Gly Pro Ser 
485 490 



495 



Tyr Thr Asp Pro Ser lie Leu Lys Pro Asp Leu He Ala Pro Gly Val 
500 505 



510 



Asn lie lie Ala Ala Trp Pro Gin Asn Leu Gly Pro Ser Gly Leu Pro 
515 520 525 



530 ^ Val Met Ser Gly Thr S 



535 



er Met 



540 



Ala Cys Pro His Val Ser Gly He Ala Ala Leu Leu His Ser Ala His 



550 



555 



560 



Pro Lys Trp Thr Pro Ala Ala II 
565 



e Arg Ser Ala Leu Met Thr Thr Ala 
570 575 



Asp Thr Ala Asp His Met Gly Lys Pro lie Met Asp Gly Asp Ala Pro 

DO 0 " ~ ~ 



585 



590 



Ala Lys Leu Phe Ala Ala Gly Ala Gly His Val Asn Pro Gly Arg Ala 



600 



605 



He Asp Pro Gly Leu lie Tyr Asp lie Gin Val Asp Glu Tyr lie Thr 



615 



620 



40 



His Leu Cys Thr lie Gly Tyr Arg Asn Ser Glu Val Phe Ser lie Thr 
625 630 635 640 

His Arg Asn Val Ser Cys His Asp lie Leu Gin Asn Asn Arg Gly Phe 
645 650 655 

Ser Leu Asn Tyr Pro Ser lie Ser lie Thr Phe Arg Ala Gly Met Thr 
660 665 670 

Arg Lys lie lie Lys Arg Arg Val Thr Asn Val Gly Asn Pro Asn Ser 
675 680 685 

He Tyr Ser Val Asp lie Glu Ala Pro Glu Gly Val Lys Val Arg Val 
690 695 700 

Lys Pro Arg Arg Leu lie Phe Lys His Val Asn Gin Ser Leu Ser Tyr 

710 715 72Q 

Arg Val Trp Phe lie Ser Arg Lys Xaa lie Glu Ser Lys Arg Met Ser 
725 730 735 

Phe Ala Glu Gly Gin Leu Thr Trp Phe Asn Val Gly Asn Lys Ala Thr 
740 745 7 5 0 

Lys Val Lys Ser Pro lie Ser Val Thr Trp Ala Ser Met Lys 
755 760 765 

<210> 13 

<211> 5 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Characteristic motif of subtilisin-like serine protease 

<400> 13 

Gin Thr Tyr He Val 
1 5 



<210> 14 
<211> 5 
<212> PRT 

<213> Artificial Sequence 
<220> 

41 



<223> Characteristic motif of subtilisin-like serine protease 
<400> 14 

He Val Gin Leu His 



<210> 15 

<211> 5 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Characteristic motif of subtilisin-like serine protease 

<400> 15 

Ser Ser Arg Leu Leu 



<210> 16 

<211> 5 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Characteristic motif of subtilisin-like serine protease 

<400> 16 

Gin Thr Thr Tyr Ser 



<210> 17 

<211> 5 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Characteristic motif of subtilisin-like serine protease 

<400> 17 

Ser Ser Ser Cys Asn 
1 5 



<210> 18 

<211> 5 

<212> PRT 

<213> Artificial Sequence 
<220> 



42 



<223> Characteristic motif of 
<400> 18 

Val Leu Gly Asn Gly 
1 5 



subtilisin-like serine protease 



<210> 19 

<211> 5 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Characteristic motif of 

<400> 19 

Gly Ala His He Ala 
1 5 



subtilisin-like serine protease 



<210> 20 

<211> 5 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Characteristic motif of 

<400> 20 

Phe Arg Ala Met Glu 
1 5 



subtilisin-like serine protease 



<210> 21 

<211> 5 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Characteristic motif of 

<400> 21 

Val He Cys Ala Ala 
1 5 



subtilisin-like serine protease 



<210> 22 

<211> 5 

<212> PRT 

<213> Artificial Sequence 
<220> 



43 



<223> Characteristic motif of subtilisin-like serine protease 
<400> 22 

Ala Ala Gly Asn Asn 



<210> 23 

<211> 5 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Characteristic motif of subtilisin-like serine protease 

<400> 23 

Ser Ser Val Ala Asn 



<210> 24 

<211> 5 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Characteristic motif of subtilisin-like serine protease 

<400> 24 

Tyr Gly Glu Ser Leu 



<210> 25 

<211> 5 

<212> PRT " 

<213> Artificial Sequence 
<220> 

<223> Characteristic motif of subtilisin-like serine protease 

<400> 25 

Gly Ser Glu Phe Cys 
1 5 



<210> 26 

<211> 5 

<212> PRT 

<213> Artificial Sequence 
<220> 



44 



<223> Characteristic motif of 
<400> 26 

Cys Leu Arg Gly Ser 
1 5 



subtilisin-like serine protease 



<210> 27 

<211> 5 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Characteristic motif of 

<400> 27 

Arg Gly Val Asn Gly 
1 5 



subtilisin-like serine protease 



<210> 28 

<211> 6 

<212> PRT 

<213> Artificial Sequence 



Characteristic motif of subtilisin-like serine protease 
28 

Pro Ala Thr Leu He Gly 
1 5 



<220> 
<223> 

<400> 



<210> 29 

<211> 5 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Characteristic motif of 

<400> 29 

He Phe Gly Gly Thr 
1 5 



subtilisin-like serine protease 



<210> 30 

<211> 5 

<212> PRT 

<213> Artificial Sequence 
<220> 



45 



<223> Characteristic motif of 
<400> 30 

Pro Gin Asn Leu Gly 
1 5 



<210> 31 

<211> 5 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Characteristic motif of 

<400> 31 

Val Asn Phe Thr Val 
1 5 



<210> 32 

<211> 5 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Characteristic motif of 

<400> 32 

His Val Ser Gly He 
1 5 



subtilisin-like serine protease 



subtilisin-like serine protease 



subtilisin-like serine protease 



<210> 33 

<211> 5 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Characteristic motif of subtilisin-like serine protease 

<400> 33 

Gly Phe Ser Leu Asn 
1 5 



<210> 34 

<211> 5 

<212> PRT 

<213> Artificial Sequence 
<220> 



46 



<223> Characteristic motif of 
<400> 34 

Arg Arg Val Thr Asn 
1 5 



subtilisin-like serine protease 



<210> 35 

<211> 5 

<212> PRT 

<213> Artificial Sequence 



Characteristic motif of subtili s i n -i ike serine protease 
35 

Pro Asn Ser lie Tyr 
1 5 . 



<220> 
<223> 

<400> 



<210> 36 

<211> 5 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Characteristic motif of 

<400> 36 

Leu Ser Tyr Arg Val 
1 5 



subtilisin-like serine protease 



<210> 37 

<211> 5 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Characteristic motif of 

<400> 37 

Ser Pro He Ser Val 
1 5 



subtilisin-like serine protease 



<210> 38 

<211> 5 

<212> PRT 

<213> Artificial Sequence 
<220> 



47 



<223> substrate binding site motif 
<400> 38 

Val He Cys Ala Ala 
1 5 



<210> 39 

<211> 5 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> substrate binding site motif 

<400> 39 

Cys Ala Ala Gly Asn 
1 5 



<210> 40 

<211> 5 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> substrate binding site motif 

<400> 40 

Ala Ala Gly Asn Asn 
1 5 



<210> 41 

<211> 9 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> substrate binding site motif 

<400> 41 

Val He Cys Ala Ala Gly Asn Asn Gly 



<210> 42 

<211> 5 

<212> PRT 

<213> Artificial Sequence 



<220> 



<223> D region characteristic motif 
<400> 42 

He He Gly Val Leu 
1 5 



<210> 43 * 

<211> 5 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> D region characteristic motif 

<400> 43 

Gly Val Leu Asp Thr 
1 5 



<210> 44 

<211> 6 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> H region characteristic motif 

<400> 44 

Thr His Thr Ala Ser Thr 
1 5 



<210> 45 

<211> 4 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> H region characteristic motif 

<400> 45 

Ser Arg Asp Ser 
1 



<210> 46 

<211> 4 

<212> PRT 

<213> Artificial Sequence 



<220> 



<223> D region characteristic motif 
<400> 46 



Arg Asp Ser Gly 
1 



<210> 47 

<211> 5 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> S region characteristic motif 

<400> 47 

His Val Ser Gly lie 



<210> 48 

<211> 6 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> S region characteristic motif 

<400> 48 

Phe Thr Val Ser Gly Thr 



<210> 49 

<211> 5 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> amino acid sequence motif found in subtilis 

<400> 49 

Ser Tyr His Ser Ala 
1 5 



<210> 50 

<211> 5 

<212> PRT 

<213> Artificial Sequence 
<220> 



50 



<223> amino acid sequence motif found in subtilisins 
<400> 50 

Gly Leu Ser Pro Thr 



<210> 51 

<211> 5 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> amino acid sequence motif found in subtilisins 

<400> 51 



Trp Leu Lys Ser Gly 



<210> 52 

<211> 5 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> amino acid sequence motif found in subtilisins 

<400> 52 

Phe Asn Ser Ser Ser 



<210> 53 

<211> 5 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> amino acid sequence motif found in subtilisins 

<400> 53 

Ala Ser Thr Ala Gly 
1 5 



<210> 54 

<211> 5 

<212> PRT 

<213> Artificial Sequence 
<220> 



51 



<223> amino acid sequence motif found in subtilisins 
<400> 54 

Ala Ala Met Asp Val 



<210> 55 

<211> 5 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> amino acid sequence motif found in subtilisins 

<400> 55 

Trp He Ala Thr He 



<210> 56 

<211> 5 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> amino acid sequence motif found in subtilisins 

<400> 56 

Gly Pro Ser Gly Leu 



<210> 57 

<211> 6 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> amino acid sequence motif found in subtilisins 



<400> 


57 


He Ala Ala Leu Leu His 


1 


5 


<210> 


58 


<211> 


5 


<212> 


PRT 


<213> 


Artificial Sequence 


<220> 





52 



<223> amino acid sequence 
<400> 58 

Lys Pro He Met Asp 
1 5 



<210> 59 

<211> 5 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> amino acid sequence 

<400> 59 

Val Ser Cys His Asp 
1 5 



motif found in subtilisins 



motif found in subtilisins 



<210> 60 

<211> 5 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> amino acid sequence motif found in subtilisins 

<400> 60 

Tyr Pro Ser He Ser 
1 5 



<210> 61 

<211> 5 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> amino acid sequence motif found in subtilisins 

<400> 61 

Ser Leu Ser Tyr Arg 
1 5 



<210> 62 

<211> 25 

<212> PRT 

<213> Alnus glutinosa 

<400> 62 



53 



Gly Glu Asp Val lie lie Gly Val lie Asp Ser Gly Val Trp Pro Glu 
15 10 



15 



Ser Asp Ser Phe Lys Asp Asp Gly Met 
20 25 



<210> 63 

<211> 25 

<212> PRT 

<213> Arabidopsis thaliana 

<400> 63 



Gly Gin Gly Thr lie lie Gly Val Leu Asp Thr Gly Val Trp Pro Glu 



10 15 



Ser Pro Ser Phe Asp Asp Thr Gly Met 
20 ' 25 



<210> 64 
<211> 25 
<212> PRT 

<213> Lycopersicon esculentum 
<400> 64 

Gly Lys Gly Val lie lie Gly Val He Asp Thr Gly lie Leu Pro Asp 
5 10 15 

His Pro Ser Phe Ser Asp Val Gly Met 
20 25 



<210> 65 

<211> 25 

<212> PRT 

<213> Cucumis melo 

<400> 65 

Glu Ser Asn lie Val Val Gly Val Leu Asp Thr Gly lie Trp Pro Glu 



10 



15 



Ser Pro Ser Phe Asp Asp Glu Gly Phe 
20 25 



<210> 66 
<211> 25 



54 



<212> PRT 

<213> Homo sapiens 

<400> 66 



Gly His Gly He Val Val Ser lie Leu Asp Asp Gly lie Glu Lys Asn 



5 10 15 



His Pro Asp Leu Ala Gly Asn Tyr Asp 
20 25 



<210> 67 

<211> 25 

<212> PRT 

<213> Homo sapiens 

<400> 67 



Gly Lys Gly Val Val lie Thr Val Leu Asp Asp Gly Leu Glu Trp Asn 
5 10 15 

His Thr Asp He Tyr Ala Asn Tyr Asp 
20 25 



<210> 68 

<211> 25 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Artificial Sequence found in various yeast species 

<400> 68 

Gly Ala Gly Val Val Ala Ala lie Val Asp Asp Gly Leu Asp Tyr Glu 



10 



15 



Asn Glu Asp Leu Lys Asp Asn Phe Cys 
20 25 



<210> 69 

<211> 25 

<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Artificial Sequence found in various bacteria species 
<400> 69 



55 



Gly Ser Asn Val Lys Val Ala Val lie Asp Ser Gly lie Asp Ser Ser 
5 10 15 



His Pro Asp Leu Lys Val Ala Gly Gly 
20 25 



<210> 70 

<211> 25 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Consensus sequence found in the D region of subtilisin 
<220> 

<221> mis cofeature 

<222> (1) . . (25) 

<223> Xaa can be any amino acid 

<400> 70 

Gly Xaa Gly Val Xaa Xaa Val Xaa Asp Xaa Gly Xaa Xaa Xaa Xaa Xaa 



10 15 



Pro Xaa Xaa Xaa Asp Xaa Gly Xaa Xaa 
20 25 



<210> 71 

<211> 26 

<212> PRT 

<213> Homo sapiens 

<400> 71 



Tyr Thr Gin Met Asn Asp Asn Arg His Gly Thr Arg Cys Ala Gly Glu 
5 10 



15 



Val Ala Ala Val Ala Asn Asn Gly Val Cys 
20 25 



<210> 72 

<211> 26 

<212> PRT 

<213> Homo sapiens 

<400> 72 

Tyr Asp Pro Thr Asn Glu Asn Lys His Gly Thr Arg Cys Ala Gly Glu 

5 10 15 

56 



He Ala Met Gin Ala Asn Asn His Lys Cys 
20 25 



<210> 73 

<211> 26 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Artificial Sequence found in a various yeast species 

<400> 73 

Lys Pro Arg Leu Ser Asp Asp Tyr His Gly Thr Arg Cys Ala Gly Glu 



1 5 



10 15 



He Ala Ala Lys Lys Gly Asn Asn Phe Cys 
20 25 



<210> 74 

<211> 26 

<212> PRT 

<213> Cucumis melo 

<400> 74 

Asn Gly Pro Arg Asp Thr Asn Gly His Gly Thr His Thr Ala Ser Thr 
1 5 10 15 

Ala Ala Gly Gly Leu Val Ser Gin Ala Asn 
20 25 



<210> 75 
<211> 26 
<212> PRT 

<213> Lycopersicon esculentum 
<400> 75 

Gly Ser Pro lie Asp Asp Asp Gly His Gly Thr His Thr Ala Ser Thr 
15 10 15 

Ala Ala Gly Ala Phe Val Asn Gly Ala Asn 
20 25 



<210> 76 
<211> 26 



57 



<212> PRT 

<213> Alnus glutinosa 
<400> 76 

Asn Ser Ala Arg Asp Thr Leu Gly His Gly Thr His Thr Ala Ser Thr 
5 10 15 



Ala Ala Gly Asn Tyr Val Asn Gly Ala S 



20 25 



er 



<210> 77 
<211> 26 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 77 

He Ser Ala Arg Asp Ser Thr Gly His Gly Thr His Thr Ala Ser Thr 
5 10 15 

Val Gly Gly Ser Ser Val Ser Met Ala Asn 
20 25 



<210> 78 

<211> 26 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Artificial Sequence found in a various bacteria species 

<400> 78 



Asn Pro Phe Gin Asp Asn Asn Ser His Gly Thr His Val Ala Gly 



15 



10 



Val Ala Ala Leu Asn Asn Ser He Gly Val 
20 25 



<210> 79 

<211> 26 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Consensus sequence found in the H region of subtilisin 
<220> 

<221> misc feature 



Thr 



58 



<222> (1) ... (26) 

<223> Xaa can be any amino acid 
<400> 79 



Xaa Xaa Xaa Xaa Asp Xaa Xaa Xaa His Gly Thr His Xaa Ala Xaa Thr 
15 10 15 



Xaa Ala Xaa Xaa Xaa Xaa Asn Xaa Xaa Xaa 
20 25 



<210> 80 

<211> 15 

<212> PRT 

<213> Homo sapiens 

<400> 80 



Gly Leu Gly Ser lie Phe Val Trp Ala Ser Gly Asn Gly Gly Arg 
5 10 15 



<210> 81 

<211> 15 

<212> PRT 

<213> Homo sapiens 

<400> 81 



Gly Lys Gly Ser lie Phe Val Trp Ala Ser Gly Asn Gly Gly Arg 
5 10 15 

<210> 82 
<211> 15 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Artificial Sequence found in various yeast species 
<400> 82 

Ser Lys Gly Ala lie Tyr Val Phe Ala Ser Gly Asn Gly Gly Thr 
5 10 15 

<210> 83 

<211> 15 

<212> PRT 

<213> Cucumis melo 

<400> 83 



59 



Glu Arg Gly lie Leu Thr Ser Asn Ser Ala Gly Asn Gly Gly Pro 
1 5 10 is 



<210> 84 

<211> 15 

<212> PRT 

<213> Lycopersicon esculentum 

<400> 84 



Glu Arg Gly lie Leu Val Ser Cys Ser Ala Gly Asn Asn Gly Pro 
1 5 io 



15 



<210> 85 

<211> 15 

<212> PRT 

<213> Alnus glutinosa 

<400> 85 



Glu Lys Gly Val Val Val Ser Thr Ser Ala Gly Asn Ala Gly Pro 
1 5 10 



15 



<210> 86 

<211> 15 

<212> PRT 

<213> Arabidopsis thaliana 

<400> 86 



Glu Arg Gly lie Ser Val He Cys Ala Ala Gly Asn Asn Gly Pro 
1 5 10 15 

<210> 87 

<211> 15 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Artificial Sequence found in various bacteria species 

<400> 87 

Ala Ser Gly Val Val Val Val Ala Ala Ala Gly Asn Glu Gly Thr 
1 5 10 

<210> 88 
<211> 15 
<212> PRT 

<213> Artificial Sequence 

60 



15 



<220> 

<223> Consensus sequence found in the substrate binding site of 
subtilisin 

<220> 

<221> misc_feature 

<222> (1) . . (15) 

<223> Xaa can be any amino acid 



<400> 88 

Xaa Xaa Gly Xaa Xaa Xaa Xaa Xaa Ala Ala Gly Asn Xaa Gly Xaa 
15 10 15 

<210> 89 

<211> 21 

<212> PRT 

<213> Homo sapiens 

<400> 89 

Ser His Thr Gly Thr Ser Ala Ser Ala Pro Leu Ala Ala Gly lie lie 
15 10 15 

Ala Leu Thr Leu Glu 
20 



<210> 90 

<211> 21 

<212> PRT 

<213> Homo sapiens 

<400> 90 

Thr His Thr Gly Thr Ser Ala Ser Ala Pro Leu Ala Ala Gly lie Phe 
15 10 15 

Ala Leu Ala Leu Glu 
20 



<210> 91 

<211> 21 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Artifical Sequence found in various yeast species 

<400> 91 



61 



Ser His Gly Gly Thr Ser Ala Ala Ala Pro Leu Ala Ala Gly Val Tyr 
15 10 15 



Thr Leu Leu Leu Glu 
20 



<210> 92 

<211> 21 

<212> PRT 

<213> Lycopersicon esculentum 

<400> 92 



lie lie Ser Gly Thr Ser Met Ser Cys Pro His Leu Ser Gly Val Arg 
15 10 15 



Ala Leu Leu Lys Ser 
20 



<210> 93 

<211> 21 

<212> PRT 

<213> Arabidopsis thaliana 

<400> 93 



Val Met Ser Gly Thr Ser Met Ser Cys Pro His Val Ser Gly lie Thr 
1 5 10 15 



Ala Leu lie Arg Ser 
20 



<210> 94 

<211> 21 

<212> PRT 

<213> Alnus glutinosa 

<400> 94 

Met Val Ser Gly Thr Ser Met Ala Cys Pro His Ala Ser Gly Val Ala 
1 5 10 - 



15 



Ala Leu Leu Lys Ala 
20 



<210> 95 
<211> 21 



62 



<212> PRT 

<213> Cucumis melo 



<400> 95 

He He Ser Gly Thr Ser Met Ser 
1 5 



Cys Pro His He Thr Gly He Ala 
10 15 



Thr Tyr Val Lys Thr 
.20 



<210> 96 

<211> 21 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Artificial Sequence found in various bacteria species 

<400> 96 

Ala Tyr Asn Gly Thr Ser Met Ala Ser Pro His Val Ala Gly Ala Ala 
1 5 10 15 



Ala Leu He Leu Ser 
20 



<210> 97 

<211> 18 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Consensus sequence found in the S region of subtilisin 
<220> 

<221> misc_f eature 

<222> (1)..(18) 

<223> Xaa can be any amino acid 



<400> 97 

Xaa Xaa Xaa Gly Thr Ser Met Ser 
1 5 



Xaa Pro His Xaa Xaa Gly Xaa Xaa 
10 15 



Ala Leu 



63 



